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BRIEFLY TOLD. 
ee SES: 

Tae STaTE OF TRADE.—The year that begins to day is the year that 
marks the end of the century in which we live, and, as gas men, we 
have little to complain of that which has been served to us by the flight 
of time. Not yet one hundred years of gas service has been seen in 
America, still gas is in the field (and under the streets), ready to do its 
work, at the bidding of the consumer. Local conditions respectiiug gas 
supply of course must determine whether owners and directors of such 
supply furnish profit to themselves and to their associates ; but, taking 
the case broadly and estimating the result for the year from our obser- 
vation, it looks that those who have been selling gas have at least held their 
own. It may be said thatsome of the growth of the gas trade in the past 
year was attributable to reductions in the selling price; but our thought 
is, judging from the reports of such concessions that we have had to 
hand, that the growth may be more fairly charged to extensions of main 
mileage. In the larger centers, of course, this conclusion will not 
reach, since they have been thoroughly piped, but in the smaller places 
companies have found it necessary to lay mains towards and in *‘‘ out- 
lying districts,” all of which means an expenditure of money. And 
this leads to a further remark respecting thorough piping. A thing 
may have been thoroughly done in its time, and yet be imperfect later 
on, and as it was with the ‘“‘no pipes” in the suburban districts of 
some years ago, so is it now with the pipes in many of the urban dis- 
tricts of to-day. However, if it is, as it certainly seems, only a question 
of cast iron mains, the remedy is quite-up to the fault. Put down 
the pipes wherever the chance, or the living of a paying consumer ex- 
ists. One beauty about a main pipe of cast iron is that its life is long. 
However, having your pipe laid is one thing, the taking of profit there- 
from is another. So it goes, in line with our report respecting the state 
of trade, we have the satisfaction of saying that not since 1891 have 
we been able to report a better percentage gain in business, than the 
percentage recorded for the six months just closed. It will likely take 
six weeks to adjust the percentage gains for the past half vear in com- 
parison with the gains for the corresponding half of 1898; but at the 
time of writing the figures fairly show a gain for this end of 1899, as 
against the like end of 1898, amounting to 12.21 per cent: This means 
a gain over the usual normal percentage increase, which generally fig- 
ures at 9 per cent., of 3.21. Figures on construction account, of course, 
are high, and the prices of materials which enter into the manufacture 
of gas are increasing, and the charges to the public on gas usage ac- 





count are decreasing ; but if the increase of the use of gas by the public 
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keeps the percentage pace shown by our figures, as obtained by us from 
men who have no particular advantage in fooling themselves, we im- 
agine that the state of the gas trade at this time should be considered 
quite satisfactory. 





Oxpituary Norzs—Mr. L. P. GkROoULD.—The JouRNAL for December 
4th, 1899, had brief mention of the death of Mr. Lyman Putnam Ger- 
ould, who passed away the morning of November 27th, 1899. Confor- 
mably to our promise we here give the following particulars regarding 
his life. Lyman Putnam Gerould was born in Williamsburg, Mass., 
December 24, 1834, and his first battles with commercial life were tried 
in Waltham, Mass., where he served as a clerk to his uncle, Mr. J. W. 
Parmenter, who was a prominent coal dealer in that city. In 1857 he 
married Miss A. Anetta Darling, who survives him. The year of his 
marriage saw him in the service of Mr. Francis Butrick, a noted lum- 
ber dealer of Waltham, who, recognizing his clerk’s ability and with 
the desire of helping him to something better, recommended him to the 
favorable consideration of the proprietors of the Newton and Water 
town (Mass.) Gas Light Company, who needed the services of a super- 
intendent. Taking service there in 1866, he managed its affairs capably 
until 1882, when he was appointed Agent of the Manchester (N. H.) 
Gas Light Company. Robust up to that time, his health began to fail, 
which recession obliged him to retire from active business in 1887. The 
following year herebuilt the gas plant at Monmouth, IIIs. ; and in 1889 he 
assumed the direction of the Mendota (Ills.) gas works. Il] health 
accompanied him and obliged him, in 1890, to take a further respite 
from active work. In 1891, having recovered a trifle, he visited Nan- 
tucket, Mass., and during his sojourn there rebuilt the local plant. A 
final stroke of the disease from which he suffered (progressive paralysis) 
obliged him to remain dormant, and death ended all at the place and 
tima heretofore recorded. He was elected to membership in the New 
England Association of Gas Engineers at its meeting in 1876, and 
served as Vice President thereof in 1877-78. He was prominently iden 
tified with the Masonic fraternity. The funeral services were held at 
his home, Northampton, Mass., Dec. 1st, 1899, the Revs. Cressy, of 
Northampton, and Roys, of Cambridge, Mass., officiating. A delega 
tion of Knights Templar, from Northampton, in true knightly spirit. 
came to his funeral, acted as bearers and Jaid him away. 
man of merit and of worth. 
ters and two sons. 


He wasa 
He is survived by his widow, two daugh- 





Notrs.—The corner stone of the Nelson (B. C.) Coke and Gas Com 
pany’s extensive buildings was laid a fortnight ago with great cere- 
mony. The Mayor of the city (Mr. Neelands), the aldermanic board, 
some of the city’s preachers and many of the laymen of Nelson wit- 
nessed the ceremony. Manager Burnett and Engineer Morris were the 
hosts, and at the end of the proceedings all declared that the stone had 
been well and truly laid. The Economical Gas Apparatus Construction 
Company has the contract for the plant.——The following is from a 
recent issue of the Chicago Record : ‘‘ The Milwaukee (Wis.) Gas Light 
Company has put into operation a plan of profit sharing that should 
commend itself to employing corporations generally. The Company 
announces that it will pay to each person who has been in its service a 
year, in addition to his regular wages, a sum equal to 6 per cent. of the 
wages received during the last six months. Hereafter the Company 
intends regularly to give to each member of its force a semi-annual 
dividend amounting to the same percentage of his wages as the dividend 
annually declared by the Company as a percentage of its stock. If the 
Company pays 6 per cent. dividends on its stock each person in its em- 
ploy will receive as a bonus 6 per cent. on the wages received. A 
workman earning $10 a week, or $520 a year, would secure, on the 6 
per cent. basis, $31.20 a year in excess of, his regular wages. It 
is probable that the employing corporations, in most cases at least, 
would not be losers by the adoption of such a plan. One of the prob 
lems of the large corporation, as compared with the old style individ- 
ual employer, is to interest its working force in the success of the busi- 
ness. The form of profit sharing adopted by the Milwaukee Gas Light 
Company is well calculated to accomplish the purpose in view. As the 
percentage of profits given to the workers will depend on the rate of 
dividends paid on stock, every one of them will naturally have a per 
sonal interest in helping to make the business as profitable as possible.” 
——The annual meeting of the New Haven (Conn.) Gas Light Company 
will be held to-morrow. Among the possibilities of the session is a 
move to increase the capital stock.—A franchise for an acetylene gas 
plant for Byesville, O., has been granted to James McDermot.—The 
Union Light and Power Company, of Salt Lake, Utah, will soon be in 
the market for a gasholder.—The gain in sendout recorded by the 
Brooklyn (N. Y.) Union Gas Company is little short of amazing. 





Compression and Liquefaction of Gases. 


ee t 


[A paper read by Mr. ArtTuur L. Rick, Brooklyn, N. Y., at the last 
meeting of the American Society of Mechanical: Engineers. | 


The first experimentation upon the liquefaction of gases seems to 
have been suggested by Sir Humphry Davy, although Michael Faraday 
was the one to do the actual work. It was in 1823 that Davy, then the 
Director of the Royal Institution, instructed Faraday, his assistant, to 
heat hydrate of chlorine in a closed tube, not stating what result was 
expected. This Faraday did, and got a yellowish, oily moisture on the: 
sides of the tube, which he and a friend who was standing by took to 
be some foreign matter remaining from a previous experiment with the 
tube. Faraday filed off the end of the tube to cleanse it and was as- 
tonished by a violent explosion. He repeated the experiment and 
found, by testing, that the oily drops were liquid chlorine. This inci- 
dent started hira on a train of investigation which resulted in the lique- 
faction of sulphuret of hydrogen, carbon dioxide, nitrous oxide, cyan- 
ogen, ammonia and hydrochloric acid, all during 1823. 

A little work had been previously done, as Faraday himself after- 
wards stated, by Monge and Cluet some time previous to 1800, in 
liquefying sulphur dioxide, and in 1805 by Northmore, who liquefied 
chlorine and, possibly, sulphurous acid, using the same method as Far 
aday. The mears employed seem ridiculously simple when compared 
with the results obtained, but the two prime elements, pressure and 
cold, were both present. In one end of a bent glass tube (Fig. 1) was 
placed a mixture of chemicals which, on heating, would give off the! 
desired gas, and the tube was then sealed ; enough material was used 
so that, in the closed tube, a very considerable pressure would be pro- 
duced by the gas thus set free. The other end of the tube was plunged 
into a cooling mixture to condense the gas; a capillary tube, open at 
one end, containing a drop of mercury, was placed inside the large tube’ 
so that the number of compressions of the air might show the number 
of atmospheres pressure existing. With this apparatus the work of 
1823 was done, the pressures being carried as high as 50 atmospheres, or 
750 pounds per square inch. 

The subject was then dropped for 20 years by Faraday, Colladon, an 
assistant of Ampere, meanwhile experimenting, but with no result. 
Colladon’s apparatus was, however, with the single addition of a 
release cock, the one with which Cailletet has since done much excel- 
lent work. It consists of a tube (Fig. 3), at one end open, of large di- 





ameter and of thin glass; at the other closed, of small diameter and 
with heavy walls ; the large end of the tube was placed inside a heavy 
iron chamber and a packed joint made around the small part of the 
tube, in which the gas was placed, and where it was compressed by 
pumping mercury into the iron chamber. Around the small part of the 
tube could be placed a cooling bath. Cailletet added an expansion cock 


by which the pressure could be relieved suddenly and the gas thus fur- 





ther cooled ; he also improved the form of the tube. 

In 1845, Faraday again took up the experiments upon gases. He 
used air pumps combined as a 2-stage compressor, pumpsd the gases 
into glass tubes and inserted them in a cooling mixture. During the 20 
years’ interval, Thilorier had made liquid carbon dioxide by compres- 
sion, and then, by evaporation of the liquid, had produced the solid 
snow ; also Natterer had, by the use of a mixture of carbon dioxide 
snow and ether, and by pumping away the vapors, so that a continuous 
evaporation was produced, succeeded in freezing mercury, so that means 
were at hand for producing a much lower temperature than at the time 
of the earlier experiments. Natterer had also tried experiments on the 
compression of gases, going as high as 4,000 atmospheres or 60,000 
pounds per square inch on oxygen, but did not cool the gases and, 
therefore, got no liquefaction. He did, however, get gases whose dens- 
ity was greater than that of their liquids, as it -has since been deter- 
mined, thus proving the fact, had he but known it, of the existence of 
a critical temperature of substances. In his experiments of 1845, Far- 
aday used the carbon dioxide ether mixture of Natterer, and thus was 
enabled to obtain a temperature of —106 2° F. (—76.6° C.), at atmo- 
spheric pressure, or, at a vacuum of ,y', of an atmosphere, a tempera- 
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ture of —166° F. (—110° C.); the bath would only last 15 minutes, so 
that his observations on the liquefied gases were practically instantane- 
ous. By this means he solidified sulphur dioxide, sulphuret of hydro- 
gen, nitrous oxide, hydriodic and hydrobromic acids and ammonia. He 
tried, but failed, to liquefy hydrogen, oxygen, nitrogen, carbon monox- 
ide and coal gas, using pressures of from 27 to 50 atmospheres, not real- 
izing the existence of a critical temperature, and these gases were long 
known as incondensible. 

This point was investigated a little later, in 1849, by Dr. Andrews, 
who proved, as had Natterer before him, that some gases could not be 
liquefied by any amount of pressure ; but went further and showed 
that, by cooling, some of them would be condensed, thus determining 
the existence of a temperature below which, and only below which, a 
gas may be condensed to a liquid. 

For a time after this the work of experimentation went on intermit- 
tently in several laboratories, but without notable result, although 
some improvements in the details of apparatus were made. An im 
portant suggestion was made in 1857, by Sir William Siemens, that 
refrigeration might be produced by expanding a compressed gas, either 
in a cylinder doing work, or freely, to a lower pressure and using this 
cold gas to cool, before expansion, the gas coming to the apparatus. 
It is on this basis that the latest investigators have proceeded, and it is 
this means which has accomplished, in the closing years of the century. 
the long sought result of the liquefaction of all gases. During this 
time of apparent inertness, Messrs. Pictet and Cailletet, the one in 
Switzerland, the other in France, working in ignorance of each other's 
efforts, were reaching toward the same goal, but along different lines. 
Cailletet, using the apparatus of Colladon, modified as previously 
mentioned, was working as a man of pure science, interested in discov- 
ering facts; Pictet wanted to liquefy gases in quantity, so that they 
might be used for refrigeration or otherwise. The results were ap- 
nounced to the world at about the same time in December, 1877, but 
Cailletet is proven to have reached his result in the liquefaction of ox- 
ygen on December 2d, while Pictet accomplished the same thing on 
December 22d. Cailletet had the liquid in a glass tube, could study 
its properties visually, and could liquefy the same gas again and 
again ; but he could not get at it, and had only a minute quantity. 
Pictet has his liquid in a steel tube so that it could not be seen, and he 
could not repeat the experiment on the same charge of gas to verify a 
result, but he had about 14 cubic centimeters of the liquid, a considera- 
ble amount as such things had gone up to that time. In his original 
apparatus, Pictet made no provision for drawing off the liquid, but in 
a later form this was accomplished by means of a pipe, and a cock 
outside the cooling chamber, though no means of preserving the oxy- 
gen in its liquid form had then been devised. The greater importance 
of Pictet’s work lies in the apparatus which he devised. This was what 
is termed the cascade system (see Fig. 4); a circulating pump was used 
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to draw the vapor from a jacket filed with liquid sulphur dioxide; this 
vapor was forced through a water-cooled condenser, and then com- 
pressed to liquid form, so that the action was much the same as in a 
modern refrigerating machine. The sulphur dioxide jacket was used 
to cool the vapor of carbon dioxide, this, in turn, being used to cool a 
tube into which oxygen gas was forced under pressure, by heating a 
large quantity of potassium chlorate in an iron bomb. A cock on the 
bomb allowed of the escape of part of the gas, thus cooling the remain- 
der by expansion ; in this way, with the oxygen tube at—220° F. (—140° 
C.), and a pressure of 320 atmospheres, Pictet was able to get a tube 4 
full of oxygen. The temperatures were—85° F. (—65° C.), at 5 atmos- 
pheres in the carbon dioxide chamber, and—13° F. (—25° C.), at 2.75 
atmospheres in the sulphur dioxide chamber. 

Cailletet experimented with various gases, among others laughing 
gas, acetylene and carbon monoxide. He also, as did Pictet, got a mist 
of hydrogen, but was not able to get it in liquid form ; he is credited 





with being the first to use liquid ethylene as a cooling agent in the 
liquefaction of gases. 

During the next decade experiments were carried on by two Polish 
chemists, Wroblewski and Olszewski, who worked in collaboration. 
They used Cailletet’s form of apparatus, and, in the latter part of the 
work used Pictet’s cascade system for cooling the compression tube. 
In 1884 they confirmed the results obtained by Cailletet on hydrogen. 

In this same year Dewar, at the Royal Institution, showed that 
liquid air could be produced by the use of solid carbon dioxide and ni- 
trous oxide as cooling agents, giving —184° F. (—120° C.), a compres- 
sion to 200 atmospheres and subsequent expansion ; the amount lique- 
fied was about 5 per cent. of the air compressed. He also devised for 
holding liquid gases the vacuum flasks which bear his name. By this 
means the rate of evaporation of a liquid gas is reduced to one-fifth 
that in the open air; if the inner wall be coated with mercury to form 
a heat mirror, the evaporation will be only ,', the free rate. These 
flasks were the means by which liquid gases were handled and kept in 
static form, until very recently. 

After Wroblewski’s death, which occurred in 1888, Olszewski con- 
tinued the experiments. He replaced the glass tube of Cailletet by one 
of steel, having a stopcock by which the liquid could be drawn off, 
and was thus enabled to get amounts of the gases which could be han- 
dled in the Dewar flasks. 

Dewar at first used the Cuilletet apparatus as altered by Wroblewski, 
but changed to that of Pictet, using, however, pumps to compress the 
gases previously made, and force them into the liquefying chamber ; 
he used ethylene in place of carborn dioxide, placed the draw-off cock 
inside the cooling chamber and, later, added the regenerative principle 
suggested by Siemens for cooling the chamber in the case of hydrogen 
liquefaction. Professor Dewar is the most extensive of the modern 
experimenters in the field of the liquefaction of gases ; he, first, lique- 
fied oxygen in large quantities and held it in liquid form in 1891, and 
a little later liquid nitrogen was produced. In 1895 he demonstrated 
that air in the liquid form could be frozen to a jelly like solid by the 
expansion method, the jelly proving to be a mass of nitrogen with the 
liquid oxygen of the air contained in the interstices; this solid air melts 
instantly on contact with the atmosphere. In 1896, before the Chemi- 
cal Society, the production of a jet of liquid hydrogen by means of the 
expansion of the cooled and compressed gas and the regenerative 
method of cooling the incoming gas was announced; by the use of this 
hydrogen jet, oxygen and air were frozen to a solid white mass. 

Continuing this line of research, in May, 1898, Dewar was able to 
collect hydrogen in static condition, and to hold it in this form by the 
use of the Dewar bulbs at a temperature of —396.4° F., (—238° C.) only 
65° F. above the absolute zero. 

Although liquid air has received considerable attention from the in- 
vestigators already mentioned, they have been particularly interested 
in the scientific investigation of the properties of the elementary gases. 
The workers in this particular field have been Tripler, Linde, and 
Hampson, all of whom have been aiming at the simplification and 
cheapening of the production, so that the liquid may be made of use. 
All three have been working along the lines of a direct regenerative 
action, as suggested by Siemens. Dewar has also done work along 
this line, combined with cooling by a separate fluid, but in a smaller 
way as would be expected in a chemical laboratory. The principle is 
this: A perfect gas expanding to do work loses heat; if this cooled gas 
be exhausted so as to jacket the pipe through which the incoming gas 
enters, it will cool that incoming gas ; the process is cumulative with- 
out limit, if the machinery is frictionless and insulated against heat 
from the surrounding objects. Solvay built a machine vn this princi- 
ple, but was unable to get lower than—139° F. (—95° C.), on account 
of the heat due to the friction of the pistons and to conduction. 

In a perfect gas no lowering of the temperature would result from 
lowering of the pressure by free expansion, but none of the so-called 
gases are perfect, and all are cooled somewhat by expansion through 
an orifice. Joule and Kelvin found that with air the fall of tempera- 
ture is about 0.45° F. (4° C.), for each atmosphere difference of pressure 
at the orifice, at ordinary temperatures, and that the effect increases as 
the temperature falls, because the gases are coming more nearly to the 
vaporous state. If, then, air be compressed to a high pressure and 
allowed to expand through a small orifice, it will become considerably 
cooled and may be used to cool the incoming air which, in turn, will 
lose heat by expansion ; thg process may be carried on until some of 
the air, on or before leaving the orifice, is liquefied. 

Tripler’s English patents of 1891 seem to be the first specification of 
any definite machinery for thus liquefying air. Linde and Hampson 
did not come forward with a working apparatus until 1895, and, at 
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that time, Tripler’s apparatus was about perfected. The latest (1898) 
type of Linde’s machinery is shown in Fig. 5. The fall of temperature, 
as previously stated, is proportional to the difference of pressures at 
the orifice, and this difference should, therefore, be large; the work 
required to compress the air again will depend upon the ratio of the 
pressures, i. e., upon the ratio of compression, and should be as small 
as possible. This necessitates that both pressures be high for the most 
economical working, hence Linde works his machine between 200 
atmospheres and 16 atmospheres for all the air by expanding through 
the valve a; } is then expanded to atmosphere through the valve 6 so 
as to cool it still further, and about } of this amount is condensed. The 
expanded air is sent back in the outer pipes as shown, the part which is 
at 16 atmospheres to the compression pump, and the rest to the atmos- 
phere ; f is a separator and g a freezing bath, both being used to re 
move the moisture from the air; d is the compression pump, and e a 
pump for supplying at 16 atmospheres as much air. as escapes at b. In 
the earlier form of the machine, none of the air was expanded below 
50 atmospheres, and the air was cooled by asurface condenser supplied 
with water. With this apparatus, about .9 of a quart of liquid can be 
obtained per hour with the use of 3-horse power, this being about 5 per 
cent. of the air handled ; the first liquid will appear about two hours 
after starting up the machine. 

























































































Hampson’s apparatus is somewhat simpler and more compact. Three 
helices are arranged in the form of concentric cylinders, and connected 
so that air is forced through them successively beginning at the out- 
side; expansion occurs at the lower end of the inside spiral, and the 
released air flows back along the outside of the three coils in a reverse 
direction and escapes to the atmosphere near the inlet. With this 
device Hampson claims to have condensed about 1.2 quarts of air per 
hour at an expenditure of 3.5-horse power, using a pressure of 120 
atmospheres expanded to 1, and getting 6.6 per cent. of the air handled 
as liquid ; the liquefaction commences in 15 minutes from the time of 
starting. 

Lennox, an assistant of Dewar, reports the making of 1 quart of 
liquid per hour by the cascade system with an expenditure of 3-horse 
power, and ata pressure of 300 atmospheres expanded to1. Dewar’s 
latest apparatus is shown in Fig. 6. In this both regenerative action 
and cooling by carbon dioxide are employed; if air be drawn from 
steel cylinders at 200 atmospheres pressure and expanded to 1, the 
amount of air liquefied will be about 5 per cent. of that used, and che 
liquid will begin to flow in six minutes from the time of starting. 

These achievements, though notable, seem petty when compared to 
the work of Mr. Tripler in producing gallons of the liquid, and 
handling it in ordinary tin cans with only a felt or air packing for 
protection from heat absorption. Mr. Tripler’s apparatus (Fig. 7) con- 
sists of a three-stage compressor drawing air directly from the at- 
mosphere and driven by a steam engine. The air is taken first into the 
low-pressure cylinder, where it is compressed to 65 pounds per square 
inch ; it is then sent through an intercooler to reduce the temperature 





to that of the atmosphere, and taken into the intermediate-pressure 
cylinder; from that, at a pressure of 400 pounds, it is taken through a 
second intercooler to the high-pressure cylinder, where it is forced up 
to 2,000 to 2,500 pounds and thence sent to the aftercooler to be reduced 
again to the temperature of the atmosphere. The air is passed through 
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a separator to take out all moisture and then passes to storage tubes in 
which compressed air, not in the liquid form, may be kept. The lique- 
fier is Mr. Tripler’s special invention; this takes the air from the sep- 
arator and, by expansion through a coil of pipe and a small orifice, 
cools it to a low temperature; it passes up around the coil of. pipe, 
cooling the air inside and thus giving the regenerative action. The 
expansion valve is placed at a little distance above the bottom of the 
coil, so that some liquid air collects in the bottom of the coil, and thus 
serves to further cool the air as it comes to the expansion cock. The 
air which is to be drawn off collects in the liquefier just below the ex- 
pansion valve, and may be drawn off at will. The expanded air 
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escapes to the atmosphere after having been used to cool the coil of the | 188.000 
liquefier. The capacity of the present plant is 2 to 4 gallons per hour, | ne 
and the air will begin to liquefy in 15 minutes after starting up. No. 
data are available as to the power used in the compression. Jae . ’ 

The physical constants which have been paar with regard to te = ARGS pounds ah .ale: gee bees peer. pee 
the liquefied gases are given in the following table, which was pre- | jf the terminal pressure equals the back pressure, no compression and 
pared by Mr. Walter Dickerson. It will be noted that the order of the | no clearance being considered. 
liquefaction of the gases historically is almost exactly that of the) his result cannot, of course, be realized, for there are many sources 
descending critical temperatures ; it is the attaining of a low tempera-| of joss which cannot be avoided, and which will make this figure for 
ture limit that has taken all the time and study that have been devoted | the weight of air per horse power hour much higher. However, even 
to this matter. Some of the gases when in the liquid form are lighter, | jf jt could be realized in actual practice, it is only just inside of the 
and some heavier than water, as shown by the values of specific grav- | figure which has been obtained in our best steam engines under 
ity; of the constituents of air, nitrogen is lighter and oxygen is) practical working conditions. 
heavier ; the mixture, containing ¢ nitrogen and } oxygen, is a little | In these figures the liquid is considered simply as a storage medium 


lighter than water. | for energy, and no account is taken of the amount of heat necessary to 
Professor Jacobus and Mr. Dickerson have found the latent heat) develop or store the energy. 


of air at atmospheric pressure to be about 140 British thermal units, but} [py order to get a comparative idea as to the relative values of liquid 
this figure is stated as only a rough approximation. This is about the gir and water for power storage, two similar cycles for water will be 
| only value which has been determined with regard to air in the inter- | calculated, and comparative figures obtained. 
mediate or vaporous state. The range of temperature in the cycle taken for air is from —312° to 
Any calculations as to the efficiency of liquid air as a fluid for a 79°, or 389°, 
prime mover must necessarily be only approximate. The approxima- Starting with water and heating it to 504° under 700 pounds pressure 
tions can, however, be made on the right side, and the air given the | absolute, and expanding it to 2 pounds pressure absolute and 126° F., 
benefit of the doubt. gives a range of temperature slightly less ; viz., 378°. The ratio of ex- 
President Henry Morton has recently made some calculations re- pansion will be 254. This final volume of one pound is 172 cubic feet, 
garding the maximum amount of power which could be obtained by angq considering the expansion to be hyperbolic, we have 
the expansion of one pound of liquid air under certain circumstances. 


—_—_____ = 995 = horse power per pound of air used per hour, 
60 x 33,000 < P site : P 


280.000 

































































The same hypothesis which he used will be assumed and his figures W = 288 x 173 + 559 = 280,000 foot pounds ; -—,—— = .1415 
adopted. 60 x 33,000 
TABLE I. 
| PuysicaL Cons anTs. 
Critical | Critical Temp. of Saturated | Pressure| 
Me |  eupetanee. |__| Temperatures, | PES | peer Aum” | Preosing Faint |g ewer | 1 RiME St — 
Line. | } Symbol. | Z = See > ‘ é : a ae eee Point aoa of Gam ee Color of Liquid. 
| | Degrees | Degrees Atmo- Degrees | Degrees | Degrees Degrees br aon 
| | Cent. Fahr. spheres. Cent. Fahr. | Cent. Fahr. MM. 
1|Water........... | H,O | 365 | 689 | 200 | 100 212 | 0 32 700 | .... lat .4°C. (Colorless. 
2\Hyd. Selenide. . .. H,Se | 185 365 ; 9L |— 41 — 41.8 |\— 68 we FRA feccions Mn] cae oo ¥ aia aaa ews ~ 
3|Ammonia ....... | NH, | 130 | 266 | 115 (—38 27 |—7 |-107 |....... 8.5 prone 
4\Propane......... CH,| 97 | 2066) 4 45 | 49 gee’ cag] Sn eee “ 
5/Acetylene........ Gee. LS SF 98.6|.........\— 85 |—121 '‘~ 81 |—113.8] 950 | 9 3 a ee yy 
6 Nitrous oxide....| N,O | 35 9% | %& |—89 |—128 j—115 '—175 | 760 | - 21.99 |..........++-00-. 39 
7/Ethane.......... | C,H, | 34 93.2} 50.2\—93 —135.4 aro | ere a ee ee: “ 
te / ) 
8Carb. dioxide. . . | co, 81 88 | 7 |— 80 —112 — 56 -— 69 760 | 21.94 0.83 at 0° C. ey 
9\Ozone........... | Qe feseeess. epee eee 98 |—188.4]....-... Seen Renee CS ee eee : mecha 
10 Ethylene ey | C,H, 10 | 50 51.7 |—102, |—150 |—169 _|--272 hia diete'g LQG cs wdaaadicosues Colorless. 
11 Methane ........ | CH, |— 81.8 |—115.2| 54.9 |—164 | —263.4 |-185.8 |—302.4| 980 | 7.98 } 4, ae “ 
12/Nitric oxide...... | NO” |— 93.5 —135 71.2 |—153.6 |254  |-167  |—369 | 138 | 14.98. ............06. " 
1.124 / 
13, Oxygen ......... | O, |—118.8 —182 | 50.8 |—181.4 |—204.5 |...... je eeeeleceeee. 15.96 Liat in @ ©, | |Siee. 
14 Argon........... | A —121 |—185.8| 50.6 |—187 |—304.6 |—189.6 |—309.3 |....... | 19.9 1} at nis7" “C ; Colorless. 
15 Car. monoxide...| CO 139.5 219.1 | 35.5 190-310 |—207 340.6 | 100 | 13.96 |... ............. “ 
7 | oh ba hs om 0.933 Vir; 

Pa CO RS eee | sativa —140 ‘Stes | 39 —191.4 —312.6 Poe stiehdlnessextyidenens |e teeeeee | __* 4° c.f Light blue. 
17\Nitrogen ........ | N, [+146 j—231 | 85 |—194.4|—s18 |—214 = [—958-2| 6 | ag on |) Soe a? ©, | Colorless. 
18|Hydrogen....... QS SS ee Le a a rrr Sarre Aen _ | spasissdareetibas x 

| | | 
a (Ge eee Tae eee Pee” { |-443.2 atin CRAMER GR OF  ESSEY Ae Pe Ree nree 
| | | 

Suppose one pound of liquid air to be confined in a cylinder and | Danae 

heated to 70° F., then let it expand at 70° to atmospheric pressure, the | horse power per pound of water used per hour, and oe 7.08 


expansion to be hyperbolic. It is not known what the volume of the | pounds of water per horse power per hour. 

air will be at 70° before expanding, but it is certain that its ratio of | By heating the water to 546° under 1,000 pounds pressure and ex- 

expansion will be less than it would be if expanding from the volume | panding to atmospheric pressure the range of temperature would be 

of the liquid at —312° to the volume of the gas at 70° and atmospheric | .4i}) Jess, or about 334°. 

pressure ; this ratio is something less than 800, hence we will call the} Phe gnal volume would be 26.3 cubic feet. 

ratio of expansion 800. The volume of one pound of air at 70° F. and 26 3 

atmospheric pressure is 13.36 cubic feet. Ratio of expansion a 55. 
The work done in a hyperbolic expansion is, W =p, x v, x loge R ; 


= 04 = 225 b> ds. 
when p, = final pressure per square foot = 2,117 pounds a mony x MO + iss ae eaedana anemee 
v=: ‘ * volume = 13.36 cubic feet. et) = = .1139 horse power per pound of water used per hour. 


v, . . 
sag Sm ratio of expansion. 
1 


1 
W = 2,117 x 13.36 x 6.685 = 188,000 foot pounds 1139 





= 8.8 pounds water per horse power per hour, 
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From these figures it will be seen that, under the conditions assumed, 
water will give off from 20 per cent. to 50 per cent. more energy than 
liquid air, during expansion through equal temperature ranges. The 
possibility of the use of liquid air in a prime mover comes from the 
fact that the upper temperature limit for the range assumed is so low 
4s compared with that for the steam. The upper limit for the air is at 
70° F., or 531° absolute, and the possible thermal efficency is $3¢ =. 72; 
for the water the upper limit is 504° F., or 965° F., and the possible 
efficiency is {38 = .39. If the efficiency of the liquid is in any way 
comparable with that which can be gotten from steam in the steam 
engine, the efficiency of the air engine should be good. The cost of 
production of a pound of air would be much greater than that of a 
pound of steam, so that, to be a commercial factor, the efficiency of the 
air engine would have to be much greater than that of the steam 
engine. Whether this can be accomplished the future alone must 
decide. 

As to other uses, refrigeration, medical cautery, prevention of chemi- 
cal action, explosive componds, reduction of resistance of conductors for 
electricity and use for prevention of the ill effects of anzesthetics have 
been suggested, and others will doubtless develop as experiments are 
tried. It is only within a few months that the liquid could be obtained 
at a cost that allowed of trial of its properties for any except scientific 
purposes where no possible financial return was to be expected, and 
cost was a secondary consideration. With a large supply available, 
rapid development may be looked for, and new uses will be constantly 
discovered. 

The historical and scientific paper of Mr. Rice was supplemented at 
the time of its first oral presentation by an exhibition of the physical 
properties of liquid air and its effects upon substances. A can contain- 
ing a considerable quantity had been procured for the purpose. It was 
incased in thick felt, with louse cover, as the liquid could not be con- 
tained in a closed vessel}. 

Some of the air was filtered into a Dewar bulb, which was circulated 
among those present, so that the colorless, slightly blue, limpid liquid 
could be easily seen. The object of filtering was to remove minute 
particles of solid CO, which would otherwise dull the perfect transpar- 
ency. 

Chemically pure alcohol, freezing at about—202° or 203 ° F., was 
solidified, and while dropping in a thick viscous mass from the end of 
a glass stick was frozen into rigid icicles by pouring the air over it. 
Mercury freezing at 39° was also turned to a fibrous solid, being frozen 
into a rectangular block 1} inches square with an eye-screw in either 
end. Ropes being run through the eyes, it carried 170 pounds swing 
ing on it. ; 

Rubber immersed in the air was made brittle, like china, paraffine 
crumbled in the hand like chalk, meat turned to stone, and a rose 
dipped into it shattered on striking the table like delicate glass. Pieces 
of iron and tin were reudered brittle by immersion, so that they broke 
in the fingers or under the hammer like glass. Copper, however, did 
not loose its ductility (so also with the ‘* royal” metals). 

Liquid air poured in water at first floated, but as the nitrogen, being 
the first to evaporate, boiled off, the heavier oxygen sank in gobules. 
Practically liquid oxygen being gotten by allowing a beaker filled 
with air to stand some time, a piece of felt that would not burn of 
itself, even though fairly ignited over a Bunsen burner, was dipped into 
it, after which combustion was complete and immediate. Cotton so 
immersed burned with almost explosive violence. A steel watch spring 
and an arc light carbon burned with intense brilliancy in it. A 
wrought iron tube was shown bent and torn into ribbons by the explo- 
sive combustion in one end of it (while open at both ends) of a small 
amount of cotton waste dipped in oil and air. 

The retarding effect of extreme cold upon chemical action was shown 
by the reluctance of sodium to burn in water, after immersion in the 
liquid air ; when it lost the chill, combustion took place. 

The fact that below the critical temperature mere cold would liquefy 
air, was demonstrated by putting a small amount of liquid air in a 
long-necked bulb, to the end of which was connected a toy balloon. 
The balloon expanded till all the liquid in the bulb was evaporated, thus 
leaving nothing but gaseous air at practically atmospheric pressure. 
The bulb was then immersed in liquid air, and gradually the balloon 
contracted till the liquid put in the bulb again appeared and was poured 
out onto the floor. 

The means of measuring this degree of extreme cold were mentioned, 
with their probable unreliability. The hydrogen thermometer intro- 
duced a possible element of considerable error in that, at the tempera- 
ture of liquid air, it is used near its own critical temperature. In the 
use of the thermopile it is assumed that the law which governs its tem- 


~ 


perature curve at normal temperatures, holds good throughout, and ex- 
terpolation thus made may be in considerable error, The platinum 
thermometer usually used is probably most nearly correct, as its resist- 
ance curve is practically a straight line, which extended passes through 
the origin of co-ordinates, and there is little reason to suppose it does 
not actually do so. 

Wherever the liquid was exposed to the air, dense clouds of con- 
gealed vapor formed and fell to the floor, and small bulks of the liquid 
thrown in the air or on table or floor immediately evaporated, though 
in a Dewar bulb a quantity will keep for hours. If allowed to rest on 
the flesh, the liquid air immediately raises a blister with the sharp pain 
of burning. 








Bristol’s Round, Recording Pressure Gauge. 
ideals 
The illustrations (Figs. 1 and 2) show exterior and interior views of 
a new, round, recording pressure gauge that is being placed on the 
market by the Bristol Company of Waterbury, Conn. 
This new form has been designed to meet a demand for a recording 
gauge at a lower price than the Company’s standard gauges which 








Fig. 2. 


have, during the ten years they have been in use, acquired a high 
reputation for accuracy and durability. 
A special feature of the round form is that the dial is located slightly 
eccentrically to the main body of the case, thus allowing sufficient’ 
space on lower side of the dial for the pen arm to pass out between dial 
and the case. 

Fig. 1 shows exterior of the gauge, complete and ready for applica- 
tion. Fig. 2 shows the interior construction of the instrument, and 





the extreme simplicity upon which its accuracy and durability depend 
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to a large degree. The pen arm is directly attached to the free end of 
a tube of flattened cross section, which is bent into a helical form. 

The tendency of pressure applied is to straighten or uncoil the helical 
tube, which causes the pen arm to move over the range of the chart 
without the necessity of any intervening multiplying devices. 

In order that the advantages of using recording pressure gauges and 
other recording instruments may be more generally appreciated, the 
Bristol Company is filling orders for these instruments, with the 


privilege of returning at end of 30 days’ trial if not perfectly satisfac- 
tory. 








The Automatic Coin Meter. 
sapaaaniiaeistions 
[By Mr. Norton H. Humpurys, in Jour. of Gas Lighting. | 

The automatic coin meter, conventionally spoken of as the slot 
meter or the slot system, has lately been under discussion both in 
New York and in London. It is an interesting coincidence, as illus 
trating the cosmopolitan character of our industry, that within a fort- 
night or so of the introduction of the subject to the American Gas 
Light Association by Mr. Strecker,‘ and before the paper read by that 
gentleman had been published in this country, the same topic should 
form the theme of a paper read at the meeting of the Southern Associ 
ation of Gas Engineers, held at the Holborn Restaurant. The chances 
are that just about the same time that Mr. Strecker’s views were being 
made known to his confreres in New York, Mr Eldridge was gather- 
ing together into concrete form the numerous statistics comprised in 
his carefully prepared paper.” 

Nor is the coincidence confined’ to the mere title. Similar subjects 
may be treated after diametrically opposite methods, or the second 


} author may take up the thread at the point where the other left off. 


In this instance, however, both papers were plain narratives of actual 
experiences, dealing with the practical side of the question rather than 
with the theoretical ; and confined to the particular, rather than ex- 
panded to a broad and general view. A similar trend is also observ- 
able in the discussions. At both meetings there were speakers who 
were perfectly satisfied with the results secured by means of the new 
system ; but there were also others who, while satisfied with the addi- 
tional business, obtained largely from customers who could not be 
secured in any other way, were somewhat dubious on the matter of 
outlay, and inclined to question whether the game was worth the 
candle—or perhaps it would be more appropriate to say the gas. In 
both cases, incidental reference was.made to short- period payments and 
prepay ment systems, as distinct from the slot meter. But there was 
not a complete unanimity. The English gas engineers, for example, 
had very little to say on the all-important question of ‘* shortage.” 
But in America, the necessity for protection from robbery, and for 
dealing with ‘‘ shortage,” was made somewhat prominent. ~One gentle 
man gave as a reason why some classes of customers applied for auto 
matic meters, a hope that they could beat the machine. Customers 
who intend to beat the machine, if possible, are undesirable on any 
terms. In England, again, the use of tokens as a recognized auxiliary 
to the slot system is, it appears, quite unknown ; but in America they 
have been adopted in various ways. Not only are they used by the 
consumer with the consent of the gas company, but they are sold over 
the counter at the gas offices, or furnished through the medium of an 
auxiliary machine, which automatically supplies tokens in exchange 
for coin. Another point that is incidentally manifested in the discus 
sion is that the quarter dollar, corresponding to our shilling, is the coin 
generally employed in America. 

The use of tokens in any form cannot be viewed with favor, and they 
are open to the objection of bringing in an additional element to an al. 
ready sufficiently elaborate transaction. It also robs the slot system of 
its essential and characteristic feature—that the cash should actually be 
paid before the gas is used. The special attraction of the plan, as com- 
pared with any short period system or prepayment arrangement, is that 
the consumer pays in small sums as he goes, and incurs no further lia- 
bility. When the use of tokens comes in, however, it is difficult to see 
the advantage gained, as the same end could be obtained with the ordi- 
nary meter, thus saving the cost and maintenance of the elaborate au- 
tomatic mechanical arrangement. The employment of tokens by the 
consumer, instead of cash, is, in effect, a short-period collection. In- 
stead of using the tokens as a means of computing the sum payable, it 
would be simpler to read the meter and prepare an account in the usual 
way. For this purpose an ordinary meter would answer quite as well 
asaslot. If the consumer wishes to keep a running record of his in- 








2. See Am, Gas Licut JouRNAL, Dec. 4, 1899, p, 836, 





debtedness to the company, the meter index furnishes a means of doing 
so ; and it is quite as simple to record the index from time to time on a 
special card ruled for the purpose, as to count the tokens inserted in the 
slot. Again, it is too much to expect that the average consumer would 
take care to leave a cash sum equivalent to the number of tokens used, 
in readiness and in waiting for the visit of the collector. Frequently it 
would not be ‘‘ convenient ” to redeem the tokens in hard cash at a min- 
ute’s notice, in which case the collector would have to ‘call again,”’ 
just as he does under the usual quarterly system. The extensive use 
of tokens by the consumer without the consent’ of the company would 
soon lead to trouble, because the very people who would take most ea- 
gerly to tokens are the class whose cash the company desire to secure, 
and, indeed, look upon the slot system as a means of securing. The 
consumer’s token leaves an opening for bad debts, the magnitude of 
which would be determined by the intervals between the periods of col- 
lection. If the use of tokens is limited to a particular kind, which can 
only be obtained by purchase over the counter of the gas office, there is 
certainly the advantage of making sure of the cash. But people will 
object to the trouble of sending to the gas office and of accepting the 
responsibility for the safe custody of the tokens until required. They 
will not like the frequent visits to the gas office, nor will they look with 
favor on the payment of considerable sums in advance. At the best, it 
comes down to a prepayment system that could probably be better met 
by the plan of the collector calling at the premises receiving so much 
cash, and setting the meter on in proportion. But it also offers in- 
creased facilities for the ingenuity of the gentleman who wishes to beat 
the machine. These plans are simply roundabout ways of doing what 
can be, and is already being done by short period collections or prepay- 
ment systems. The only advantage offered by the exchange machine 
is that of due protection from robbery. It fixes upon the consumer 
the responsibility of taking care of the money until actyally applied 
for by the company’s agent. But it adds both to the first cost and to 
the working expenses. The objection is already raised that the slot 
system is too costly, and that the greater part at any rate of the new 
business could be obtained by less expensive methods. The first cost 
of an exchange machine would be no trifle ; and the labor involved in 
collection would be doubled. The collector would first empty and 
examine the machine, and then the tokens in the meter. He would 
compare the two, and return the tokens to the machine. All of this 
could obviously be effected by simpler and less elaborate methods. It 
is for the advocates of the slot meter to show that it is superior, not 
only to the time honored quarterly collection, but to weekly, fort- 
nightly, or other short period plans, and also to the devices known as 
prepayment systems. If it cannot do this, where is the equivalent for 
the cost of the automatic device, which nearly doubles the outlay on 
the meter, and for the extra labor involved in clearing the tills, and 
dealing with the large number of low value coins? If, on the other 
hand, we are satisfied that it brings in a good line of business that 
could not be obtained by any method involving the use of the ordinary 
meter only, its efficiency is at once established. 

The discussion on the slot meter system brings out strongly a disad- 
vantage common to all gas companies. Though a legal liability to 
statutory concerns only, all gas companies come under its lash by 
common consent. While the gas company are bound to maintain at 
all times a sufficient supply, pressure, and quality of gas, there is no 
corresponding obligation on the consumer. He can use the gas all the 
year round or not at all, as he may choose. Any person can demand 
to have a large service and a 50 light meter fixed; but he cannot be 
compelled to use a proportionate quantity of gas. He may perhaps 
only consume sufficient to represent a fair average for a 5-light meter. 
If the business of a gas company_does not include a large proportion of 
regular customers, that company must suffer great injustice. The Acts 
of Parliament tacitly assume this to be the case; and anything that 
tends to increase the number of intermittent or variable customers, 
tends also to increase the difficulties of the manager, who is expected 
to keep down the cost of the gas to the lowest possible limit. An im- 
portant feature in the development of the slot system is to see that the 
new business is of a fairly regular kind, and not such as to consider- 
ably add to the class of irregular users. An ordinary meter that is at 
rest for a considerable period of the year, is not profitable, and may be 
a source of loss; and this applies to a greater degree to the slot. On 
the principle of the ordinary axiom that there are two sides to every 
bargain, it would appear that if the company lay a service, and 
guarantee to keep it properly charged, then the consumer on his part 
should be bound to consume, or at any rate to pay for, a fair minimum 
according to the size of the supply pipe. The greater the expenditure 
for the consumer’s special behoof, the greater the loss in the case of low 
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consumption. And if the company incur the risk and expense of pro- 
viding, not only the slot meter, but also stoves or fittings, it is only 
right that the consumer should be prepared to guarantee them from 
actual loss. 

Outlay per consumer is a definite quantity, decided by the manage 
ment in the first place. But there is no previous experience or definite 
data to aid in fixing the amount that may wisely be thus invested ; so 
it is not much removed from guesswork. If it is decided to spend $25 
per consumer, the company know that 100 consumers will cost $2,500 ; 
but there is no corresponding definiteness on the other side of the 
ledger. It is possible to estimate roughly about what rate of consump- 
tion may be expected, but nothing further; and, in effect, the con 
sumption is a very indefinite quantity depenuing upon the habits of 
the customer. There must be a re.urn to pay interest on capital and 
depreciation on apparatus ; and the average consumption per consuwer 
enables us to arrive at the additional charge per 1,000 cubic feet of gas 
required for this purpose. Stariing from zero, and figuring on a 
gradual increase at the rate ot 1,000 cubic feet per annum, a stage will 
be reached which forms the turning point between profit and loss; and 
this turning point is in practice somewhere about 10,000 cubic feet. 
Every 1,000 cubic feet per annum above this, means additional profit ; 
every 1,000 feet below it, means loss. It is, therefore, obvious that the 
party who is able to report an average annual consumption 15,000 to 
20,000 cubic feet is not only covering his special expenditure, but also 
getting a substantial contribution to the general funds out of the slot 
department, and so is loud in his praises of the system. But another, 
who has made a similar outlay, may perhaps only realize an annual 
consumption of 8,000 cubic feet, and must come to the general funds 
for a contribution towards the special expenses of the slot department. 
He, therefore, does not feel so comfortable, or so assured as to the 
success of the system, as his more fortunate friend. 

But the low-average man need not take too gloomy a view of his 
case. The slot system may be regarded as possessing some advertising 
‘and educational value; and, therefore, the loss is not absolute. The 
consumer who at present only uses 8,000 cubic feet per annum, may 
burn 10,000 cubic feet next year, or be the means of introducing a new 
10,000 cubic feet customer. One hundred small consumers, each using 
gas cooking stoves, represent a class of consumption that is more profit 
able than that of some large consumers, who perhaps use no gas worth 
speaking of for eight or nine months in the year. Again, though th 
system may not appear profitable when figured out on the basis of the 
average cost of the gas made by the company, it may yield a profit on 
the actual cost of the additional gas sold by its means, which would b: 
less than the average. A certain gas works may be sending out 8U 
million cubic feet per annum ; and the average cost may be 62 cents 
per 1,000 cubic feet. Suppose that 1,200 slot meters are placed, increas. 
ing the consumption to 90 millions. The pro ratu cost of this 90 mil- 
lions will be something substantially less than that of the 80 millions. 
and the actual cost of the additional 10 millions to the concern will be 
lower still—probably nearer 50 cents, or even 43 cents, than 62 cents. 
Taking it as 50 cents we have a saving of 12 cents per 1,000 cubic feet, 
or $1,250, which represents $1.04 per meter per annum, and is more 
than sufficient to pay a fair rent on it. 

The case of the comparatively large consumer must not be over 
looked, because no company would wish to make an exorbitant profi! 
out of any one consumer. The user who averages 20,000 cubic fet per 
annum pays twice as much for rent of meter, stove, etc., as the user of 
10,000 cubic feet; and if the latter pays enough, the former pays tou 
much. So there is something in the plea that all gas used in excess ot 
the turning point should be supplied at ordinary rates. It is not a fair 
answer to urge that the surplus goes towards covering the loss on other 
customers, because two wrongs do not make a right. One way of meet 
ing this claim is by returning a rebate or discount to the large con. 
sumer. Taking the highest additional rate that is likely to be accepted 
—say, 20 cents per 1,000 cubic feet above the ordinary charge—with a 
view of bringing the turning point down to a low consumption, and 
thus guarding as far as possible against minus customers. Suppose the 
ordinary rate to be 9 cents and the slot rate 10 cents per 100 cubic feet. 
the clearances to be made once a month, and the sum required to pay 
the rental charges 25 cents per month. Then the consumer would be 
entitled to a discount or a return of 10 per cent. on the excess above 
$1.25 found in the box at each clearance. If there was $1.87, he would 
be entitled to 6 cents; and a convenient way of dealing with this 6 
cents is to put it through the slot after fastening up the cash drawer, so 
that it goes towards the next month’s gas. This system affords the ad- 
vantage of aiding in the direction of increasing the consumption per 
consumer, upon which hinges all the difference between loss and profit. 





It also illustrates the loss due to low consumption. If an excess of 62 
cents means 6 cents excess of profit, a deficiency to the same extent 
means a corresponding loss, in addition to the indirect loss of profit on 
the gas not sold. 

After all, the slot-meter system resembles the Irishman’s new shoes. 
One cannot tell how it will answer until it has been tried for a year or 
two. The experiences at other places may be a valuable help; but the 
very diversity of these experiences proves their unreliability as applied 
to one particular case. Even in districts that appear exactly similar in 
character, the average annual consumption varies as much as 4,000 
cubic feet. In commencing the system, it is preferable to make a prac- 
tical trial on a sufficiently large scale—say, of 100 consumers—on ten- 
tative terms, because when one person asserts that the special expendi- 
ture on the slot system is not léss than 18 cents per 1,000 cubic feet, and 
another that 6 cents is sufficient to cover it; when one says that the 
collecting and clerical labor is doubled, and another that it is substan- 
tially reduced ; and when one states that he had to increase the gasfit 
ters’ staff on account of increased complaints, and another that he was 
able to dispense with the services of one fitter—it is difficult to know 
how much, or how little, may be applicable to a particular case. 








(From Engineering.—Continued from Volume LXXI., page 1015.] 
American Competition.—No. XIll. 


casein 
By Mr. WaLTER M. McFaruanp, late Chief Engineer, U. S. Navy. 


The fact of American competition in British home and foreign 
markets has become so evident in some striking cases of late as to arouse 
a very natural inquiry with a view to determining, if possible, what 
has enabled Americans to enter a field where it had seemed for so many 
years that the British manufacturers were absolutely impregnable. 
The specific cases which have called the greatest attention to the cir- 
eumstance are the Atbara Bridge and the supplying of Baldwin loco- 
motives for some of the English railroads, and the reasons why British 
owners purchased in America rather than at home have been thor- 
oughly exploited so that everybody understands them. I take it, how- 
ever, that the object of the series of articles now running in Engineer- 
ing is broader than a discussion of these few cases, and is really to take 
the shape of an inquiry as to whether, on the whole, opportunities and 
methods in America are better than in England for manufacturing in- 
dustries, and, if so, in what the American superiority consists as viewed 
by a citizen of the latter country. 

The writer has the pleasure of knowing personally a number of very 
eminent gentlemen in English manufacturing enterprises, and may say 
at the very beginning that he believes them the peers of any manufac- 
turers any-where in enterprise and ability, and if these gentlemen could 
be considered typical of all English manufacturers, we might at once 
leave out of consideration any question of lack of progressiveness on 
the part of the proprietors ; indeed, as is well known, in certain lines 
English manufacturers are not only fully abreast of what is done else- 
where, but are undoubtedly the leaders. However, from the statements 
in the English journals, and of Englishmen who have visited this 
country, it would seem that in some of the industries where American 
competition has been especially felt, the manufacturers have not emu- 
lated the example of their confreres in other lines, and have been going 
backward both in factory organization and in the adoption of new 
methods and new tools. 

One point which seems to the writer deserving of attention is the fact 
that for a great many years the United States was unable to supply its 
entire home market. It must be remembered that the population of 
the country has increased very rapidly, due not only to a high birth 
rate, but to an enormous immigration. Until manufacturing enter- 
prises were able to meet the demands at home, they were, of course, 
unable to compete with anybody outside. It is to be remembered, fur- 
ther, that the growth of manufactures in this country is of very much 
more recent date than in England, so that it required a considerable 
period to supply the experience necessary to make factories efficient 
and to develop the peculiarly American methods which prevail. It 
seems to be the tendency in all manufacturing countries where the 
people are progressive and enterprising to develop, in time, a greater 
output than is sufficient for home needs ; so that it was inevitable in a 
country so richly endowed by Nature as the United States, that when 
sufficient time had elapsed to enable the needs of the home market to 
be supplied, American manufacturers would enter the competition for 
the markets of the world. Apparently only a few people bad thought 
of this tendency, and it was brought to popular notice by recent events, 
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but the final ontcome would have been just the same even if these par- 
ticular cases had not occurred. 

One of the greatest advantages possessed by manufacturers in the 
United States is the comparative.freedom which they enjoy in establish- 
ing and conducting a business. The ease with which companies can be 
formed, land secured, and the facilities for transportation, are all, as 
we are led to believe, from what English writers have stated as con- 
ditions in that country, much greater in America than in England. It 
is not at all an uncommon thing in the United States for a manufactur- 
ing concern to receive a gift of the land necessary for its purposes, with 
freedom from taxation for a long period of years, and sometimes with 
a substantial bonus in addition, for locating in a special place, the ob- 
ject being to build up a factory village. These gifts, of course, reduce 
fixed charges, and thereby reduce the cost of the product, and, further, 
it is obvious that the factories would be located where there are decided 
natural advantages. 

The much smaller amount of government regulation of private en 
terprises which obtains in the United States than in England would 
also account to a certain extent, for the greater strides in American in 
dustries. Several prominent Englishmen, well acquainted with the cir- 
cumstances, have told the writer of a number of promising enterprises 
which were absolutely throttled in England by parliamentary enact 
ments or governmental regulations which made it simply impossible to 
get any benefit from improvements ; a notable example being in the 
case of motor vehicles, where for a long time the permissible speed was 
kept at something like 4 to 6 miles per hour. It may be that in America 
we have too free a hand, but it would certainly seem that in England 
the reverse is true. We are led to believe in this connection also, that 
in many cases enterprises in England are hampered by too great a con- 
sideration for vested interests which would be unfavorably affected by 
new ones. 

There seems also in the United States to be a greater disposition on 
the part of large capitalists to take chances in embarking in new enter- 
prises. This is due, perhaps, to the fact that a vast majority of our 
wealthy men have made their fortunes instead of inheriting them, and 
the very qualities which enable a poor boy to become a wealthy manu 
facturer, necessarily make him ketter fitted for launching out in new 
enterprises and taking great risks than the capitalist whose fortune is 
inherited, and who has never had the experience of building up a 
fortune himself. Somewhat connected with the foregoing thought, 
and also with the freedom from tradition natural in a very new coun 
try, is the fact that there seems a tendency in America never to con 
sider anything, however satisfactory, as a finality, but always to be 
reaching out for something better. We have all heard the story of the 
English bishop on his deathbed, who, when being consoled by his 
chaplain with the statement that he would soon be so much betteroff, 
replied that he had been entirely satisfied with his condition in this 
world ; and it is possible that something of this frame of mind has been 
existent with respect to manufacturing in England, whose civilization 
and conditions are of such long standing; while, as already stated, the 
innumerable cases of wealthy men who have risen from very humble 
circumstances in this country hold out a constant incentive to others to 
follow their example by going in for new enterprises, and often taking 
great risks. 

It hardly seems necessary to refer to the greater extent to which 
machinery has replaced hand labor in the United States than in Eng- 
land, as this has been discussed so often; but it is only fair to remark 
in this connection that in a great many cases Americans were really 
driven to this by the impossibility of securing an adequate amount of 
labor. Of course the fact, which soon became patent, that it was de- 
cidedly cheaper in the long run to make a considerable investment in 
labor-saving machinery, has led to constant efforts to devise such 
machinery in all lines of manufacture. 

A summary of what has thus far been said would be that many 
natural conditions in America are more favorable to manufacturing 
efficiency than is the case in England; that the peculiar social condi- 
tions of the country tend to develop a greater amount of enterprise on 
the part of manufacturers; that there is greater freedom to enter and 
pursue manufacturing enterprises in the United States than in Eng- 
land, and, finally, that while in many industries English factories take 
the lead, in a number of others, on the showing of Englishmen them- 
selves, there has been an unwillingness to adopt the latest and most 
advanced methods and tools. 

Coming now to the question of labor, it may be well to remember 
the report, written some years ago by Mr. J. S. Jeans, called ‘‘ Eng- 
land’s Supremacy,” in which a comparison is made of the conditions of 
labor in all the manufacturing countries of the world, and where it 
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was shown very thoroughly that it is not the cheapest labor which 
makes the cheapest product by any means, the most notable instance 
being where labor was the very cheapest; and if the writer remembers 
correctly, Mr. Jeans showed that in several lines of industry the value 
of the output per operative in the United States was materially higher 
than in any other country; and, finally, that the cost of a given output 
was less in the United States than in England, in spite of the fact that 
wages in the United States were higher. 

It seems to the writer that any explanation of this fact, which has a 
bearing of the greatest importance on the question under discussion, is 
due in part to the institutions of the country, or rather to the social 
conditions. In the United States it is not only possible, but is a very 
frequent occurrence, for a man to. start as a workman and finish as a 
millionnaire, holding as high a social position as anybody, and both 
meriting and receiving the greatest respect of all around him. The 
yreatest benefactor of one of the leading colleges of this country was 
just such aman. Where this is possible it gives workmen an incentive 
to do their best work, such as is impossible in a country whére social 
classes are fixed and almost absolutely rigid, and where it is exceed- 
ingly difficult for any but men of remarkable genius to rise from the 
ranks. In industrial America the conditions are very much like those 
in Napoleon’s army,-where every soldier carried the baton of » marshal 
in his knapsack. 

Another thing to be remembered is that, although apart from the 
superior ability of native American mechanics (of which we Americans 
are so fond of boasting), the working men of to-day in American shops 
are by no means all of American birth, a very large proportion having 
come from different countries in Europe. Now it goes without saying 
that the workmen who emigrate are, as a rule, those with enterprise © 
and push, so that the chances are more than even that these are the 
best workmen so far as manual skill goes, in addition to being the most 
enterprising. If this is a fact, it would mean that the cream of the 
English, as well asof the Continental, workmen are coming to America 
and assisting in the fine work in the factories there, to the decided re- 
duction of the average ability of the workmen who remain. What 
induces these men to come to America is, of course, what has been 
stated just before—the chance to rise from the class of manual work- 
ers to that of directors of labor. 

It seems to an American that one fearful handicap to success in 
English industries is the short-sighted and ruinous policy followed by 
the labor unions. The great engineers’ strike, which began in the 
summer of 1897, was an illustration of this fact; and, although the 
workmen may not have realized it at the time, and possibly do not even 
yet, there can be little doubt that the masters were their true friends in 
resisting the claims which they then put forward, and which, if they 
had been conceded, would have effectually ruined English industry. 
No fair-minded man, however cold-blooded he may be in business, for 
a moment denies that working men have rights as well as owners, but 
the men too often fail to recognize that the proposition is equally true 
when stated inversely, and that the owners have rights as well as 
themselves. To the writer it seems very clear that, until there can be 
such an understanding between the men and the masters in England 
as to enable the men to realize that their true interest lies in leaving 
the masters absolutely free to organize their factories and conduct their 
business in the most efficient way, English industry will be terribly 
hampered in its competition with countries where better conditions 
prevail. ' 

It seems unnecessary to say anything about the American system of 
manufacturing to standards, and of endeavoring to get consulting 
engineers to order these standards rather than special machines, as this 
has already been thoroughly discussed in Engineering and elsewhere. 

The most obvious thing to do, if one believes that another runs his 
works better than he does his own, is for him to go and see how the 
other fellow does it; and the fact that English manufacturers are not 
asleep, is shown by the great. number who are visiting America to 
study the methods in the most successful shops. Some have even gone 
so far as to get acknowledged American leaders to come to England and 
re design their works ; one case being specially notable, because the 
man who was asked to plan the improvements had been refused ad- 
mission to the works about 20 years before, when he, desiring to see 
one of the best factories in his line, had asked permission to go 
through. 

As was stated in the beginning, the writer’s personal acquaintance 
in England, and with Englise methods, satisfies him that there is no 
reason to doubt that England will be able to maintain a front rank in 
ths race for industrial supremacy ; but he believes that the time has 
passed when she can expect to hold an undoubted pre-eminence as she 
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once did. It would, in fact, be very strange indeed if the United States, 
composed so largely of people of the same race, should not be able also 
to take a front rank in this industrial warefare. 

Whatever the natural conservatism of Englishmen, there can be no 
doubt that, now they are awake to the fact of the competition from the 
United States, and other countries, they will see to it that they are not 
handicapped by antiquated methods of machinery, and, if the work- 
man does his part, there is no reason why Englishmen should dread 
that Macaulay’s description of the New Zealander on London Bridge 
is likely to be realized even in a remote future. 








Spontaneous Ignition of Coal.’ 
ithe hen 

The following is a report made to the Secretary of the Navy by a 
board composed of Lieut. T. D. Griffin, U.S. N.; Passed Assistant 
Engineer W. M. McFarland, U. 8S. N.; and Mr. Jos. Westesson, 
chemist ; after an examination of all of the literature extant upon this 
subject, and after consu!tation with professional men interested in the 
subject. Itis of interest not only to naval men bui to all having to 
stock coal and it will be of particular interest at the present time when 
the subject of the export of American coal is being so extensively 
agitated. 

It may be remarked in the beginning that the considera’ion of the 
subject of spontaneous ignition is confined to bituminous or ‘* soft coal,” 
inasmuch as we have not learned of a case, of a fire due to this cause 
in anthracite coal on shipboard, and all the printed discussions of the 
subject refer to bituminous coal. 

Fires in Coal Bunkers.—The report of the Royal Commissioners of 
Great Britain on fires in coal cargoes, published in 1876, and the paper 
of Prof. Vivian B. Lewes, of the Royal Naval College, Greenwich, 
published in 1891, are most important contributions to the literature on 
this subject. 

These reports are iz practical accord on the important points, and in 
our opinion, as a result of careful study, give the true explanation of 
spontaneous ignition of coal. The paper of Professor Lewes was re- 
printed by the Bureau of Equipment in 1897, in the back of ‘* Report 
on the efficiency of various coals used by United States ships, 1895-96,” 
and a copy is to be found on all ships in commission and at all navy 
yards. 

According to Professor Abel, Dr. Percy, and Professor Lewes, the 
causes of spontaneous ignition of coal are : 

First (and chiefly).—The condensation and absorption of oxygen 
from the air by the coal, which of itself causes heating, and this pro 
motes the chemical combination of the volatile hydrocarbons in the 
coal and some of the carbon itself with the condensed oxygen. This 
process may be described as self-stimulating, so that, with conditions 
favorable, sufficient heat may be generated to cause the ignition of 
portions of the coal. 

The favorable conditions are, a moderately high external tempera- 
ture ; a broken condition of the coal, affording the fresh surfaces for 
absorbing oxygen ; a supply of air sufficient for the purpose, but not in 
the nature of a strong current adequate to remove the heat; a con- 
siderable percentage of volatile combustible matter or an extremely 
divided condition. 

Second.—Moisture acting upon sulphur in the form of iron pyrites. 

The heating effect of this second cause is very small, and it acts 
rather by breaking the coal and presenting fresh surfaces for the ab- 
sorption of oxygen. 

While the condensation and absorption of oxygen are always going on 
to a limited extent, the general immunity of our bunker coal from 
spontaneous ignition shows that there must be some exciting cause, suf 
ficient to stimulate the action to greater rapidity when fires do occur, 
and this we believe to be due chiefly to external heat. 
the bunker fires on our own naval vessels * * * 
strongly. 

In former days, when ships were under steam only part of the time, 
when steam pressures were lower, when there were no protective decks 
and bunkers over the boilers, and there was ample circulation of air 
around the boilers, cases of spontaneous ignition were almost unknown 
in bunkers; but modern war vessels have all these conditions changed, 
and for some bunkers there 1s sure to be, when adjacent boilers are in 
use, a sufficiently high external temperature to cause the spontaneous 
ignition of any coal at all liable to that phenomenon. 

It should not be inferred, however, that spontaneous ignition is a fre 
quent occurrence, even under the more favorable modern conditions. 
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The total number of fires due to this cause, in the last 3 years, count- 
ing the fire in each bunker asa separate fire, is only 20, on 10 ships; and 
when we reflect that during that time there have been at least 40 ships 
in commission averaging probably 40 bunkers each which have proba- 
bly coaled an average of 20 times, the percentage of bunker fires is seen 
to be very low. 

While it is desirable, if possible, to eliminate bunker fires altogether, 
yet if the precautions necessary to this end require great expense or are 
undesirable for other good reasons, we must adopt such reasonable ex- 
pedients as commend themselves to practical considerations and to the 
need of each particular case. 

In a modern war vessel, great coal carrying capacity is one of the 
first considerations, and ready access to the coal from the fire rooms is 
almost as important. Both compel the construction of the coal bunk- 
ers in close proximity to the boilers. Moreover, the structure of such a 
vessel from necessity prevents any general circulation of air sufficient 
to prevent a considerable elevation of temperature near the bunkers. 
We have data of cases where such temperatures have attained 200° F. 
Prof. Lewes recommends provision for a water wall between the bunk- 
ers and boilers or uptakes in such cases; but there are several practical 
objections to such a plan which we consider conclusive. A double 
bulkhead with air circulation involves practical objections which will 
be obvious on consideration, so that, in our judgment, except as stated 
in the next paragraph, we do not recommend any structural changes. 

There are some bunkers in which a fire would involve great danger, 
namely, those adjacent to magazines, while in others the loss of the 
coal would be a serious matter if the ship had a small bunker capacity 
and was making a long passage, and in time of action such a fire call- 
ing for extra work on the part of the engineer’s forces, would be a ser- 
ious matter. On the New York and on the Cincinnati there were fires 
in bunkers next to the magazines which caused the charring of wood- 
work in the latter, and if they had not, fortunately, been discovered in 
time, there might have been in each case a terrible disaster. For such 
cases we do consider structural provision an absolute necessity, and that 
no magazine should ever be separated from a coal bunker by a single 
bulkhead only. There should always be a double bulkhead with at 
least 4 inches between the walls of the bunkers and magazines and with 
provision for a good circulation of air to carry off any heat that may 
come from the bunker. In order to avail ourselves of expert opinion 
on the structural question, we requested the views of the Chief Con- 
structor of the Navy, and find from his reply * * * that hehadan- 
ticipated this important point, and provision is made in the new battle- 
ships on practically the plan which we recommend, while the Board 
on Construction had recommended the fitting of an additional bulk- 
head in the bunkers of the New York adjacent to the magazines, with 
provision for air circulation. The precautions considered necessary to 
prevent fires and to discover and extinguish them in bunkers not ad- 
jacent to the magazine are presented farther on. 

With regard to fires in bunkers, we submit the following recom- 
mendations : 

1. No magazine should be separated from a coal bunker by a single 
bulkhead only, but in all cases there should be a double bulkhead with 
efficient air circulation, artificial if necessary. 

2. The temperature of spaces near bunkers, where it is likely to be 
high, should be observed, and where it will be sufficiently great to be 
likely to cause spontaneous ignition, these bunkers should be kept nor- 
mally empty if the total coal capacity is sufficiently great. If they 
must be kept filled, a coal should be chosen which is least likely to give 
trouble. 

On our eastern coast, anthracite coal fulfils this condition completely, 
as diligent inquiry has not developed a single instance of spontaneous 
ignition of anthracite in such sizes as come on board ship. In Europe 
and many foreign ports, this condition would be met by briquettes or 
‘*patent” fuel. This is composed of bituminous slack bound together 
by tar, pitch or flour paste, and from its nature and method of manu- 
facture has not the condition for absorbing oxygen. Where neither of 
these is attainable, a semi-bituminous coal with a low percentage of 
volatile combustible matter should be chosen and stowed in large lumps 
only. 

With respect to the temperature likely to cause ignition, Professor 
Lewes states : 

‘If the bunker coal next the bulkhead be kept at 120° F., any coal 
with a tendency to absorb oxygen will run a great chance of igniting 
within a few days.” 

He assumes that this is probable temperature if that outside the bulk- 
head is 200° F. This is a point that can only be settled by experience, 


as the data available to us do not warrant a definite limit being as- 
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signed. Where bunkers are exposed to such great heat, they should be 
examined if practicable at regular intervals to ascertain if the tempera- 
ture rises or if vapor or smoke is emitted. 

3. There should be as much space as practicable between the bunkers 
and boilers or uptakes. This is a question of design, and no hard and 
fast rule can be laid down. We would recommend, however, a mini- 
mum space of 10 inches from the shells of cylindrical boilers, and at 
least 18 inches from uptakes and the casings of water tube boilers where 
the latter really serve as uptakes ; and, if practicable, there should be 
air circulation. 

4. Lump coal of large size and as free from small coal and siack as 
possible is to be preferred. In the ordinary purchase of coal some slack 
is inevitable, but where there is room for choice, other things being 
equal, large lumps should be chosen. If practicable to get it, coal that 
was screened before shipment should be preferred. 

5. Coal with a very high percentage of combustible volatile matter 
should be avoided when possible. Tables of the analyses of various 
kinds of coal are usually readily obtainable, so that the percentage re 
ferred to can be found. When a coal is offered of which there is no 
record in accessible tables, the percentage composition can probably be 
obtained from reputable coal dealers, and, we may add, in our opinion, 
contracts should be placed only with such dealers. 

6. The coal should not contain a large amount of pyrites. 

7. In choosing coals, the ‘‘ Coal efficiency reports” will indicate the 
relative values of those that have been used at home and abroad, and 
the Admiralty list will also aid in the selection on foreign stations. 
In any case, coals of established reputation should be chosen, even at 
a higher price. This is authorized by law, and the practice is strongly 
urged. A standard coal is apt to be freer from slack and pyrites than 
coal of poor quality, and not only less liable to spontaneous ignition. 
but also cheaper in the end. The reports show that the Philadelphia 
can steam 7,170.6 knots, using Albion Cardiff coal, at a total cost o 
$7,282.80 and that it would cost $7,433.70 using Comox coal, although 
the former costs $7.14 a ton and Comox $5.65 a ton. 

8. With respect to moisture, we consider it preferable on every 
ground to take the coal on board dry ; but, when necessary to take it 
on board wet, such coal should be used first, if practicable, and the 
bunkers in which it is put examined at regular intervals. 

9. In general, recently mined coal should not be taken. The author 
ities already cited explain this fully. The fresh coal is more greedy of 
oxygen than after the absorbing process has proceeded for some time. 
Ordinarily our ships on foreign stations can not get freshly mined coal, 
so that they avoid this risk. The coal should be at least a month from 
the mine. 

10. Precautions should be taken to prevent waste or oil from get- 
ting into the bunkers, and old coal should be used before that recently 
received. 

11, With respect to the extinguishing of fires in bunkers the means 
now provided appear the best practicable. The Bureau of Steam En- 
gineering provides a steam pipe to each bunker in order that, in case 
an atmosphere of steam which will not support combustion may drive 
out the air. The reports show that these have been employed effect 
ively; but it has been suggested that, if the pipes for admitting the 
steam were placed on the bottom of the bunkers instead of the top, the 
system would prove more efficient. Otherwise the steam escapes 
through the bunker exhaust pipes. The bunkers can always be flooded 
through the coal scuttles if that be found necessary. As a rule the coal 
should be removed from the bunker after it has once fired. The facil 
ity of removal depends on the location of the bunker and the total 
amount of coal on hand. With the extensive water-tight subdivision 

now carried out, and the inevitable restrictions on design in war ves- 
sels, we are not aware that any change could be made to facilitate the 
emptying of bunkers when a fire has occurred. 


Before leaving the subject of bunker fires, we may mention briefly 
one point, to make our report complete, namely, why, if anthracite 
coal is absolutely free from danger of spontaneous ignition, it should 
not be used exclusively. 

The practice of the Navy Department in using bituminous coal ex- 
clusively for the past 15 years after a previous extended use of anthra- 
cite is sufficient to show that there are good reasons for preferring 
bituminous coal, and we give some of them: 

First.—The slower rate of combustion of anthracite with natural 
draft, thus involving greater weight and space for boilers to give same 
power. 

Second.—Greater cost of anthracite than bituminous. 





own Atlantic coast, so that bituminous coal would have to be used 
every where else. 


Fourth.—Greater difficulty in firing anthracite than bituminous. 

It thus appears that anthracite is, on the whole, distinctly inferior to 
bituminous for naval use except in the freedom from spontaneous igni- 
tion, and the comparative rarity of this phenomenou on our ships 
shows that we could not for a moment allow this advantage to out- 
weigh the numerous and important disadvantages. 


Fires in Coal Piles.—For this part of the subject we could find very 
little literature, although it is touched on by the Royal Commission, 
and Professor Lewes makes some suggestions. 

At our request, the Bureau of Yards and Docks very kindly asked 
for information from all the navy yards on the number and circum- 
stances of all fires that have occurred in coal piles as far as recorded. 
The replies received disclose that the records only show five or six fires 
in coal piles as having occurred in an indefinite period, which may be 
considered as at least 20 years, so that it is a very rare occurrence in 
our navy yards. 

Information has been kindly furnished by a number of firms using 
large quantities of coal, but most of it was of a negative charactor, as 
they had never experienced spontaneous ignition in their own coal 
piles. A report by Assistant Engineers Nulton and Danforth to the 
Commandant of the New York Navy Yard (Commodore Erben) as a 
result of investigating the experience of the large gas works in Brook- 
lyn, shows that these concerns had been free from fires for long 
periods * * * 

The Pacific Mail Steamship Company inform us that they had 
trouble in their coal piles, but found it due to sulphur, and after assur- 
ing the absence of this ingredient had no further trouble, whether the 
coal was wet or dry. Other firms have stated that in the rare cases 
of spontaneous ignition in coal piles, within their experience, they be- 
lieve them due to the presence of sulphur. 

Professor Lewes’s recommendations on coal storage are as follows : 

‘*The coal store should be well roofed in, and have an iron floor 
bedded in cement; all supports passing through and in contact with 
the coal should be of iron or brick ; if hollow iron supports are used, 
they should be cast solid with cement. The coal must never be loaded 
or stored during wet weather, and the depth of coal in store should not 
exceed 8 feet, and should only be 6 feet where possible. Under no 
condition must a steam or exhaust pipe or flue be allowed in or near 
any wall of the store, nor must the store be within 20 feet of any boiler, 
furnace, or bench of retorts. No coal should be stored or shipped to 
distant ports until at least a month has elapsed since it was brought to 
the surface. Every care should be taken during loading or storing to 
prevent breaking or crushing of the coal, and on no account must a 
large accumulation of small coal be allowed. These precautions if 
properly carried out, would amply suffice to entirely do away with 
spontaneous ignition in stored coal on land.” 

It is recommended that these precautions be taken, particularly at 
Key West and Honolulu, where the coal would otherwise be exposed 
to the sun for long periods with a temperature at times, at Key West, 
as high as 130° F. In such cases the roof, if of corrugated iron, should 
have a lining of wood separated from it by an air space. 

From all that we can learn, it appears that when a coal pile has 
ignited the best way to extinguish the fire is to remove the coal, spread 
it out, and then use water on the burning part. The incandescent 
portion is invariably in the interior, and when the fire has gained any 
headway usually forms a crust which effectually prevents the water 
from acting efficiently. 

Before concluding our report we would call attention to the fact that 
no experiments to determine beyond question the exciting causes of 
bunker fires have ever been made. The researches of the eminent 
chemists already mentioned, and a study of the conditions when bunker 
fires have occurred, enable conclusions to be drawn which we believe 
correct, and on those our recommendations have been based. The fact 
remains, however, that the very conditions which seem to have been 
the cause of a bunker fire on one ship have existed on many others 
without causing trouble. 

Apparatus which would reproduce almost perfectly the conditions of 


the bunkers on board ship could be made at moderate cost, and then 
every condition supposed to be provocative of spontaneous ignition 
could be reproduced, carefully tested, and adjudged. The outcome of 
such a series of experiments would be absolute knowledge of the con- 
ditions and exciting catfSes of spontaneous ignition, and, consequently, 
of the means to be employed to prevent its occurrence. 

The entire cost of such a series of experiments, including the 
apparatus, would probably not greatly exceed $5,000 and we respectfully 
recommend its consideration to the Department, 





Third, Practical impossibility of procuring anthracite except on our, 
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Gas Engine Makers Complaint. 


ne 


[By Mr. CurisTIAN LARSEN, in Am. Mfr. | 


The gas engine maker has a nemesis, so he says. He terms him the 
‘‘ Ignorant Engineer.’ I suppose a score or more of the brotherhood 
will rise to refute the insinuation. It is alleged by gas engine makers 
that the average steam engineer, when placed in charge of a gas engine, 
after having spent the better part of his life oiling and wiping off a 
steam engine, will do more to ruin the efficiency of an internal com- 
bustion motor, than if it was placed in the care of a child. 

‘* Why are you opposed to gas engines?” was asked of an engineer. 
He said : ‘* We have to look out for our interests. If the gas engine 
supersedes steam engines, licensed engineers will not be needed, and 
we will lose our places.” 

‘** You evidently don’t know that you will require more knowledge to 
operate a gasengine than a steam engine, and that you will have to 
awaken and study or you will be cut out entirely,” was the admonition 
of the gas engine builder. 

The latter claim that the only people they fear when installing a gas 
engine is the prejadiced engineer. That he invariably allows some part 
to go wrong, either through ignorance or wilfully so, and eventually 
the gas engine is found too complicated for that particular work. For 
this reason the gas engine builder invariably advises the firm to place 
the gas engine in charge of some person who has no previous exper- 
ience, preferably some person employed in the vicinity cf the motor. 
It is also advised that some person be paid from 25 to 30 cents a day ad- 
ditional to come around to the shop half an hour earlier each day to oil 
the engine up, clean it, and to have the person spend a few minutes 
occasionally during the day replenishing the lubricant in the oil cups. 

Before the gas engine plant is installed, the buyer is usually taken to 
several plants where gas engines are being operated, and the attendant 
is pointed out as having been a laborer about the place, or some grown 
boy. These are carefully drilled by the gas engine builder, and they 
talk as glibly of loads, amount of fuel consumed per horse power hour, 
and will startle the questioner with the amount of knowledge they pos 
sess of internal combustion motors. Nodoubt, they have become ju:t 
as interested in the gas engine as the steam engineer ever did about the 
boiler and steam engine, so as to be prepared to meet the examiner and 
secure his license. 

Among the economies figured in by the gas engine salesman is the 
amount saved in wages. This usually hits the engineer who devotes 
all his time to the machinery under his care, at fair wages, while tne 
gas engine tender is paid lower wages, and only gives theengine a part 
of his time. This is where the steam engineer and the gas engine man 
clash. 

If the internal combustion motor is the superior of the steam engine 
in some places, it is folly for the engineer to fight it ; like all who have 
stood up against progress he will be wiped aside. He had better study 
the engine, do the best he can towards making it operate successfully, 
then he will not be humiliated by having some laborer or boy installed 
in his place, at the suggestion of the persons who put in the motor, and 
seeing it operated successfully after his departure. 

The fate of the printers who fought the linotype and other machines 
should be a lesson to the steam engineers ; the molders have long since 
learned that molding machines will do certain classes of work more 
rapidly than can be done by hand, and so on ad infinitum. 

There is not the least doubt but gas engines are not fitted for all kinds 
of service. An honest gas engine builder will apprise his prospective 
customer so, rather than have his engine installed and proven a fail 
ure. The failures in gas engine installation had principally been due 
to dishonesty of purpose. The steam engineer who condemns a gas 
engine without a fair trial, because he is too ignorant to grasp the new 
problems, too lazy to acquire any knowledge of them, or prejudiced 
against the new form fearing his position isendangered, is also playing 
a dishonest part. Eventually he will be found out. If so, the con- 
clusion will be reached that he has not the interest of his employer at 
heart, and is unfit and unreliable as an employee. 








The Theory and Practice of Concrete. 
sceniiadithlapsiness 
Engineering Record remarks that the rapid extension of the employ- 
ment of concrete in both substructures and superstructures of engineer- 
ing constructions during the past few years brings into marked promi- 
nence all experiences and investigations bearing on the proper fabrica- 
tion of that material. There are involved in the question a number of 
very important elements, such as the degree of wetness, character of 





broken stone or gravel, proportion of voids in the latter, proportion of 
cement in the mortar and mortar in the concrete, ramming and manner 
and amount of mixing. While enough has already been done to give 
approximate determination to some of these elements, others are quite 
uncertain for any given set of conditions, and all are more or less un- 
certain in relation to varying conditions experienced in passing from 
one undertaking to another. Much valuable work has already been 
done in advancing our knowledge of producing good cement for any 
specific character of use, but much yet remains to be accomplished, and 
the whole matter gains importance to a very high degree in view of the 
excellent American Portland cements now being produced. 

Such papers as that by Mr. G. W. Rafter, M. Am. Soc. C. E., in 
the April, 1899, number of ‘* Proceedings” of the American Society of 
Civil Engineers, and the discussions in some of the following numbers 
are, therefore, valuable contributions to the literature of the theory 
and practice of concrete making. Mr. Rafter’s tests were in compression, 
and as concrete is used in compression, the results are of special interest. 
Yet complete knowledge of all conditions surrounding the production 
of concrete for any structural duty can best, if not only, be obtained by 
subjecting the mortar and neat cement to tensile tests and the concrete 
to bending tests. Undoubtedly tensile tests have been tooexclusively 
insisted upon in the past, but both tensile and bending tests are essential 
supplements to those of compression. A special point is made of this 
feature of the matter for the reason that the monolithic character of 
properly made concrete gives it considerable capacity to resist bonding 
and renders its adaptability to a reasonable or suitable degree of flexure 
perfectly legitimate. Enough monolithic concrete work has already 
been successfully completed and used in this country and Evrope under 
such designs as to subject considerable portions of the masses to flexure, 
to demonstrate its capacity to perform satisfactorily that kind of duty. 
In buildings and arches, usually of combined iron or steel and concrete, 
the maximum tension in the concrete does not ordinarily exceeed 60 
p unds per square inch, but under proper design that is sufficient to 
discharge a very important structural function, s> important indeed as 
to make practicable a distinctly new type of structure. It is a matter 
of little doubt that within a comparatively short period of time, there 
will be a wide field of masonry construction in which the combination 
of steel and concrete will be the main element of design. A very 
extended field of excellent engineering substructure practice already 
exists in which concrete masses both above and below water form the 
masonry employed. What shall be the mixtures under these various 
applications and how shall they be made? Shall gravel or broken 
stone be employed and may either be selected so as to ensure economy, 
as shells are used at some Svuthern points? Shall all concrete be 
‘* wet” or ‘‘ dry” or ‘* plastic” or shall it be varied in these respects as 
local circumstances may require? These are the questions to the solu- 
tion of which the investigations of Mr. Rafter and others must con- 
tribute. 

Unfortunately the precise ages of his cubes are not given, although 
the inference is that they were all probably a year oll. His results 
seem to show that the ‘‘ dry ’’ mixed cubes are the strongest, with the 
‘‘plastic” next and the ‘‘excess” the weakest, although the differ- 
ences are not great. This matter of dry or wet mixing is one about 
which there is great difference of opinion, and there is room for it. 
With propper ramming of the ‘‘dry”’ cement, and with a suitable de- 
gree of wetness of the ‘‘ wet,” it is quite possible that after a year or 
two in actual work the difference in results would practically disappear. 
It is certain that both qualities are constantly used in many successful 
structures. For deposition of concrete en masse under water, the 
‘* wet” mixture is certainly preferable, and concrete ‘‘ wet” even to 
sloppiness is being used in the Liverpool dock walls with satisfactory 
results for that work. On the other hand, much admirable concrete 
masonry has been formed with the ‘“‘dry ” mixture carefully and thor- 
oughly rammed. It remains to be determined for the doubtful cases 
where the one or other shall be used. It has been said that water cov- 
ers a multitude of sins in concrete making, and that is probably true. 

The question of the relative excellence of the gravel and broken 
stone in concrete making needs further investigation. Experience has 
already shown that well selected gravel will produce excellent con- 
crete, and some tests have even shown superiority over broken stone. 
The results of other tests at the Watertown Arsenal, however, yield 
opposite indications. In connection with the same matter more infor- 
mation is needed, as to the amount of *‘ balancing” of broken stone or 
gravel practically attainable. Can the voids be reduced to 20 or 25 per 


cent. of the volume of the mass in ordinary practice without increase 
of cost, and if so, what is the character of mixture required? This is 
one of the most important details in the development of concrete mak- 
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ing. By suitable manipulation at least equal resistance to that of any 
kind of unbalanced material may be secured with a minimum amount 
of cement. 

This bears directly on one of the results exhibited by Mr. Rafter’s 
investigations. His tests show what has been already known, viz., 
that the resistance of the concreie is much more affected by the pro 
portion of cement in the mortar than by the proportion of mortar in 
the concrete. Any reduction of voids reduces the duty to be performed 
by the cement and enhances the value of a given amount of the latter ; 
hence the effect corresponds to that produced by an increase of cement 
in unbalanced broken stone or gravel. 

The system of prescribing the amount of mortar as a percentage of 
volume of the broken stone has some merit, but in reality leads to no 
result that is not gained by proper proportions under the ordinary sys- 
tem. The voids should at least be filled by the cement if the concrete 
has real duty to perform. Not only as to this matter, but as to other 
essential features of the best concrete production, both the paper and 
its discussion are of much more than ordinary value. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
i 

ADVICEs from Kalamazoo, Mich., are to the effect that the Kalamazoo 

Gas Light Company’s mains will be put through the east side of the 


city so lengthily next spring that all who reside in the eastern division 
may have gas for the asking. 





THE indications are that there will be little competition in the matter 
of the gas and electric lighting supply of Augusta, Me., the proprietors 
of the old Company having virtually agreed upon terms whereby the 
plants of the Union Gas and Electric Company will be leased by the 
former. 





Mr. JAMES KENT, formerly in the employ of the New London (Uonn.) 
Gas and Electric Company, has taken himself to California, where he 
proposes to engage in the fruit raising business in Maywood. 





THE proprietors of the Hazelton Boiler Company inform us that they 
have removed their construction division to new works, oa the main 
line of the Erie Railroad, at Rutherford, N. J., erected recently to meet 
the requirements of their rapidly augmenting trade. The main offices 
of the Company are located in 120 Liberty street, New York. 





HeRrk is an account of a discovery, made by a celebrated fine working 
mechanic of Columbus, Ohio, which appeared some days ago in the 
Dispatch, of that city. Our correspondent who forwarded the news 
remarks that the discoverer of the new residual from coal gas is a clock 
maker, wherefore his competency in the premises may not be fairly 
questioned. The story goes: ‘‘Mr. P. M. Koch, who keeps the court 
house clock in repair, has remedied the defect caused by the gas light 
failing to work properly. Mr. Koch says he found the pipes in the 
clock filled with saltpetre, which came from the gas and which had 
been accumulating for years. Hetook out all the pipes and blew out 
the saltpetre. Mr. Koch says the pipes will not fill up again for some 
years, though this foreign substance will keep on making its appear- 
ance and give trouble as long as the clock lasts. There is*no way of 
preventing saltpetre getting into the gas pipes.’ Poor saltpetre ! 





AT the annual meeting of the Oneida (N. Y.) Gas Light Company 
the following officers were elected: Directors, D. H. Walrath, T. M. 
Angell, L. J. Myers, P. Clark and W. E. Northrup; President, W. E. 
Northrup; Secretary, D. H. Walrath ; Supt., Patrick Clark. 





THE proprietors of the Logan Iron Works, Brooklyn, N. Y., have 
been awarded the contract for the construction of a gasholder for the 
Bordentown (N. J.) Gas Light Company. The holder is to rest in a 
steel tank. 





ABovuT a fortnight ago the City Council, of Fall River, Mass, on 
motion of Mr. Cote, referred the consideration of the following resolu- 
tion to the incoming ‘‘ governors”’ of the city: ‘* Resolved, That it is 
expedient for the city of Fall River to exercise its authority, under the 
limitations of Chapter 370 of the acts of 1891, and acts in eddition 
thereto and in amendment thereof, ana to control, purchase, lease, es 
tablish and maintain within its limits one or more plants for the man- 
ufacture of gas for furnishing light for municipal use and for such in- 
habitants as may require and pay for the same.” Fall River we may 





well imagine will be without a municipal plant for lighting for many 
a day to come, if such achievement is to spring from its officials, whose 
history for the past ten years is much more than mottley. What does 
Fall River want, it may be asked, in the way of better lighting service 
for the money paid than it now receives from the local Gas Company ? 
And a like question might fairly apply to its electric service. If the 
Fall River authorities were as honest as the lighting service of the gas 
and electric suppliers is bright there might be some occasion for a con- 
ference over a shift of responsibility. 





Me. A T. Fie.ps, of New Brunswick, N. J., asks if the combination 
controlling the gas and electric interests of Trenton, N. J., has secured 
control of the properties of the Camden (N. J.) Gas Light Company. 
A truthful reply to his query is that we do not know. 





THE shares in the Saratoga (N. Y.) Gas, Electric Light and Power 
Company have been transferred to the Hudson River Water Power 
Company. Mr. Elmer J. West has been chosen Secretary and Treas- 
urer of the succeeding Company. 





THE Foos Gas Engine Company, of Springfield, O., has certified to 
an increase of its capital stock to $150,000 from $100,000. 





THE proprietors of the City Gas Company, of Norfolk, Va., have 
issued notice to the effect that, beginning to-day, the rate for gas used 
on illuminating account shall be $1.40 per 1,000 cubic feet, less 20 cents 
per 1,000 for prompt payment. The rate on account of fuel use—$1 per 
1,000—remains unchanged. Mr. F. H. Sawyer has for some time acted 
as the Company's Secretary. 





THE new gas plant of the Santa Monica (Cal.) Company was success 
fully put in service last month. Manager Davis says the ‘‘ opening” 
was what it should have been ; aud he certainly knows. 





THE improvements on the gas division of the Livermore (Cal.) Com- 
pany’s business are about completed. As the betterments have chiefly 
been in the direction of increasing the generating capacity, without any 
particular thought towards adding to the storage section, it looks that 
Superintendent Blackford will soon have to ask estimates for a holder. 





Mr. A. F. Jouns has resigned the place of Superintendent of Con- 
struction for the Butte County (Cal.) Electric Power and Lighting Com - 
pany. This concern has its headquarters in Chico, Cal. 





A CORRESPONDENT in St. Paul, Minn., incloses the following from 
St. Paul Dispatch, dated December 22d—we noted last week that Mr. 
Ellison had been appointed General Manager of the Superior Water, 
Light and Power Company, of West Superior, Wis.: ‘ Mr. B. F. Elli 
son, the retiring General Manager of the St. Paul Gas Light Company, 
was again made the recipient of a token of good will from the men who 
have worked under him. The donors were the employees of the shops 
on John street, who presented him with a handsome cut glass punch 
bowl set. There are four piecesin the set, the salver and ladle to which 
are of solid silver and the standard and bowl proper are in two sections. 
The engraving read: ‘ Presented to B. F. Ellison by the employees of 
the St. Paul Gas Light Company, gas manufacture and gas storage de- 
partments, Jan. 1, 1900.’ Mr. V. L. Elbert made the presentation 
speech.’”’ In his somewhat lugubrious or thick voiced acceptance of 
the token, Mr. Ellison said, among other phrases, that he hoped to re- 
main in touch with ‘‘all the old boys ;” and he surely will; for Mr. 
Ellison was always a Manager who ‘“‘ managed” his men without fric- 
tion. 





A CORRESPONDENT in Baltimore, Md., says that the Consolidated Gas 
Company has agreed to discontinue the charge heretofore made for con- 
necting gas street lamps to its mains. The city will hereafter erect all 
lamp posts, retaining the title to them, and removing them when de- 
sired. 





Apvices from Lowell, Mass., are to the effect that the syndicate 
which contemplated the purchase of the property and franchises of the 
Lowell Gas Light Company has asked for an extension of time for the 
completion of the traygaction , and negotiations on the account named 
are suspended. The Lowell Citizen, in referring to the matter, said : 
‘* Recently this suspension request came to the Directors of the Gas 
Light Company, and the financial panic was given as a reason for the 
failure of the syndicate to raise the money. At a meeting of the Di- 
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rectors it was decided to grant the syndicate three months’ leeway. As 
a penalty, however, it was voted that the regularsemi-annual dividend, 
which comes in January, be declared forfeited to the stockholders.” 
Our readers will perhaps remember that the price offered by the syndi- 
cate for control was $400 per share. 





A CORRESPONDENT forwards the following under date of December 
23d, writing from Indianapolis, Ind.: ‘‘The Indiana State Inspector 
of Gas, Mr. Leach, recently gave to the Committee on Franchises and 
Contracts of the Indianapolis Councils, some valuable information 
respecting the natural gas situation in Indiana. After going over the 
matter in detail for two hours, Mr. Leach told the Committee that its 
members should go over the field and study the situation for them- 
selves, which suggestion will likely be acted upon. Part of the 
Inspector’s argument was: ‘In the entire gas field of the State there 
are 3,700 square miles, of which 850 square miles are in the south- 
ern portion and 2,850 in the northern part. Of the entire area 1,350 
square miles lie in territory on the border of the field that has been 
abandoned. There are remaining 1,500 square miles of gas producing 
territory from which pipe lines are supplied. In speaking of some of 
the territory that has been abandoned, I refer to the pipe line com- 
panies abandoning them. There is still a little gas in those districts 
for the local consumption, but not enough pressure to be used for the 
pipe lines. In a portion of Delaware county there are 100 square miles 
of gas producing territory that have not been penetrated by pipe lines. 
The gas pressure has been decreasing rapidly. Five years ago the 
average pressure in the gas field was 260 pounds, while now it is 155 
pounds. One year ago I took the average pressure of 101 wells in the 
southwestern quarter of Grant county, and found a pressure of 183 
pounds, while three weeks ago the average pressure of 128 wells in that 
same locality showed only 154 pounds. A year ago the 101 wells aver- 
aged a flow of 2,500,000 feet a day, while the 128 wells averaged only 
2,000,000 feet a day, a decrease of 500,000 feet a day. This is the most 
remarkable decrease that has ever been noticed in the gas field. I 
believe that if the gas companies of Indianapolis would build addi 
tional pumping stations and additional pipe lines they would be able 
to bring more gas into Indianapolis. A good deal of the gas brought 
to Indianapolis is wasted, and consequently more gas is used. As to 
how long the gas will last, is mere speculation. I estimate that the 
pipe lines will furnish gas for four years, and after that what little gas 
remains will be consumed in the locality of the wells.’ ” 





THE reorganization of the Wilmington (N. C.) Gas and Electric 
Light Company 1s practically perfected, the shareholders in the Gas 
Company having agreed to accept bonds in the amalgamated concern 
for their shares. 





A CORRESPONDENT in Milwaukee, Wis., forwards the following, from 
the Glasgow (Scotland) Weekly Mail, dated December Ist, 1899 : 


‘**A good deal of interest was yesterday centered in the presentation 
of 8 workmen employed in the Glasgow corporation gas works at Sal- 
marnock, who had, as the result of the brief strike, left their work 
without giving due warning. The charge set forth that Charles 
M’ Kernan, 108 Swanton Street; John Blackwood, 72 Springfield Road; 
Thomas Loughland, 3 Polmadie Road; Hugh Hattrick, 13 Oswold 
Street, Bridgeton; John Grier, 87 Dale Street, Bridgeton; John 
M’Cudden, 16 Nuneaton Street; Robert Foster, 319 Ni ieaton Street; 
and Edward Hart, 120 Swanson Street, being employed in the Corpor- 
ation gas works at Dalmarnock Road, and being under contract of ser- 
vice by which they were bound to give 14 days’ previous warning be- 
fore leaving the service of the Corporation, did, on the 18th or 19th 
November, wilfully and maliciously break such contract without any 
previous warning, in contravention of the Conspiracy and Protection 
Act, 1875, whereby they were liable to a penalty not exceeding £20, 
or three months’ imprisonment with hard labor. The charge also 
pointed out that the probable consequences would be to deprive the 
inhabitants of the city to a great extent of their supply of gas. There 
was a big crowd in the chambers of Sheriff Boyd, who tried the case. 
Mr. Hart prosecuted, and Mr. J. Jeffrey Hunter appeared on behalf of 
the men, all of whom plead guilty. Mr. Hart asked for sentences 
only in the case of M’Kernan, Blackwood, Hattrick, and Hart. The 
first two had been leaders in the affair, while in regard to the last two, 
they had broken an agreement of nine months’ service with tne Cor- 
poration. The usual agreements were only fortnightly. The ends of 
justice, he thought, would be met if the four he had named were 
punished. Mr. J. J. Hunter, addressing the Sheriff, said that this was 
the first case of the kind that had happened in Glasgow. It had been 





an unfortunate affair from first to last. It was not so much a strike 
on the part of the eight men as delay to begin their work in conse- 
quence of a grievance they had. That grievance was that a resolution 
of the Corporation gas committee, to the effect that preference of em- 
ployment should be given to ratepayers, had been disregarded by their 
Manager. Several young men from the country, who were not rate- 
payers and not even householders, had been given employment in pref- 
erence to ratepayers, and one, Wilson, had actually been given a post 
of 5s higher weekly pay. The proceeding was regarded as a grievance. 
They had no other grievance against the Corporation; they were quite 
content with the conditions of pay and time. What they wanted was 
that the Manager should observe the Gas Committee’s resolution. The 
men left their work, but on the day following the union called a meet- 
ing and ordered them to return. They did so, but they were refused 
admission. He (Mr. Hunter) believed that the accused’s conduct was 
assignable largely to their ignorance of the provisions of the Conspi- 
racy Act, and of the seriousness of the offence. He added, further, 
that those accused had been selected for punishment, because they 
were the best men in the works. They were the steadiest, the 
most capable and their service had been longest. McKernan had 
nine years’ service, Blackwood ten years, Hattrick twelve years, 
and Hart seven years, and all without complaint. They were all 
married men with families. He concluded that he knew it to be the 
opinion of the Gas Commissioners that as the accused were now 
permanently dismissed from corporation service and would conse- 
quently have to leave the city, they regarded that fate as quite adequate 
punishment. Sheriff Boyd, in addressing the accused, said they had 
chosen to run the risk of depriving the city of its light, which was not 
only a comfort, but was the safeguard in the highest degree of life, 
limb and property. One shrank from imagining the accidents and the 
crimes which, by their rashness, they might have induced. It was 
right that workmen who were still in the Corporation service should 
understand that no grievance, either against the Corporation or on 
union grounds, or on any grounds at all, would be accepted as an ex- 
cuse for breaking the law. It was said the accused were the best men 
in these gas works. If they were, and this was their conduct, one won- 
dered what the worst men mightdo. They were each liable to three 
months’ imprisonment, with hard labor, or £20 fine. But he would 
adopt the suggestion of Mr. Hunter, and impose a money penalty. He 
hoped it would be a warning to the rest of the Corporation employees. 
McKernan would be fined £7, and Blackwood, Hattrick and Hart £5 
each.” 








The True Inventor of the Telegraph. 


— 
By Mr. HEILEMAN WILSON, in Sct. Am. 


At the close of this century, when the seeming perfection of the 
wireless telegraph excites the wonder and admiration of the world, it is 
interesting to look back and note the first steps toward telegraphy, and 
also to learn of the first true inventor of the electric telegraph. In 
rude forms, even among the most savage nations, there has al ways ex- 
isted some system of communicating intelligence by signals, which 
during the daylight might be of almost any type, though at night lum- 
inous ones of necessity kad to be used ; but neither of these signals was 
visible in fogs, and so for days there could be no communication at all. 
This interruption happened most notably at the time of the battle of 
Waterloo, in consequence of a fog coming on during the transmission 
of a message from seat of war to the admiral commanding at Ply- 
mouth. The words which reached the admiral were: ‘* Wellington 
defeated; this much of the message roached the admiral in the morn- 
ing, and was the cause of great anxiety until a clear afternoon revealed 
the cheering words, ‘‘the enemy.” 

The electric telegraph, like everything else of permanent value, has 
been a growth, and the first step toward it was made something over a 
hundred and fifty years ago, in both France and England, when an 
electric shock was made to successfully pass through an iron wire a~ 
distance of 6,000 feet in less than a quarter of a second ; this was the 
French experiment. In England it was attempted on an even greater 
scale, for not only was the electric current transmitted a distance of 2 
miles, but it was proved beyond the possibility of doubt that electricity 
passed instantaneously. The philosophers who made the discovery seem 
to have been satisfied with the result attained, for they attempted no 
application of the valuable fact, and it was reserved for a Scotchman 
living at Renfrew to suggest that messages might be sent by electricity 
along wires passing from one place to another. This—as it was then 


(Continued on page 15.) 
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considered—remarkable idea was submitted in 
the form of an article to the Scots Magazine, 
Glasgow, 1753. The article bore the initials 
‘*C, M.,” and this is the only name we shall 
ever have for the first inventor of the electric 
telegraph. 

The plan of ‘‘C, M.” was to have a set of 
wires, equal in number to the letters of the 
alphabet, stretched horizontally and parallel 
between two given points, and each of them 
about an inch from the one next to it. At the 
end of every twenty yards the wires were to 
be fixed un glass to some firm body to prevent 
them from touching the earth and also from 
breaking by their own weight. The battery— 
or the electric gun barrel as it was then called 
—was to be placed at right angles with the 
ends of: the wires and about an inch below 
them. It was now necessary to contrive some 
scheme for forwarding messages, and for this 
purpose the plan of **C. M.” was to suspend a 
ball from every wire, and about the sixth of 
an inch below the balls were to be placed bits 
of paper, each in its order bearing a letter of 
the alphabet. These bits of paper, or some 
other light substance that would be easily at 
tracted, were to rise to the electric balls, and 
were so contrived as to resume their proper 
place when dropped. 

All this being done, ‘'C. M.”’ proposed to 
converse with his distant friend in this man- 
ner: Having set the electrical machine going, 
let it be supposed he wished to open the con- 
versation with the word when; then with a 
piece of glass or some other non-conducting 
substance, he would strike the wire, W, so as 
to bring it into contact with the battery, then 
strike the remaining letters of the word in the 
same way; almost instantly the correspondent 
at the other end of the line would observe the 
several letters rise in order to the electrified 
balls at his end of the wires; as each letter 
rose, it was to be written down on a piece of 
paper. Butin the event this method should 
prove tiresome, ‘‘C. M.” suggested that instead 
of the balls, a set of bells equal in number to 








the characters of the alphabet and decreasing | 


in size from the bell, A, to the bell, Z, might 
be suspended from the roof, and from the hor 
izontal wires there was to be another set of 
wires reaching to the several bells. Then the 
man who began the conversation was to bring 
the wire in contact with the battery, and the 
electrical spark, working on bells of different 
size, would inform the correspondent by the 
sound what bells, or wires, had been touched. 
Of course, to understand the language of these 
chimes, without writing down each letter, 
required some practice. 

In all his plans it was evident that ‘‘C. M.” 
had not heard of the experiments and discov 
eries in the transmission of electricity in Eng- 
land, for he seemed to fear that the force of the 
electric current would diminish, as, so far as 
he appears to have known, it had never passed 
further than thirty or forty yards, or at all 
events it might be drained off by the surround 
ing air. To prevent this last interference he 
invented a scheme of insulation, which was 
simply to cover each wire with jeweler’s 


cement. 
Here then we havean electric telegraph nearly 


a hundred and fifty years old, and although ex 
ceedingly crude when compared with the 
many improvements of the present day, yet, 
since it could swiftly and accurately convey 
intelligence, it must be admitted that *‘C. M.” 
was the true inventor of the electric telegraph, 
and that every step made since that time, 
however wise and valuable, can be viewed in 
no other light than an impovement on the 
idea of an unknown man. It is singular that 
the ingenious inventor should not have found 
some way of diminishing the number of wires: 
but he does not seem to have had any idea that 
his invention would be adopted, and so he 
probably contented himself with a general 
view of the principle. 





The Market for Gas Securities. 
ee eee 

The situation in respect of the whims of the 
money lenders has changed materially, and 
during the week confidence displaced mistrust. 
The natural effect was an increase in values 
all around, so far as the records of the stock 
exchange may be counted on to determine 
such. 

The gas situation in New York city is nomi- 
nally unchanged, the contest for business be- 
tween the New Amsterdam and Consolidated 
Companies still being in evidence. But the 
end cannot be far. It may seem childish to 
predict quick union, yetevery indication points 
that way. 

Consolidated sold up to 1914 this afternoon 
(Friday), and that figure was bid for it at the 
close. Standard common is unaccountably 
weak. At our figures (offered at 100) it is well 
worth buying. The preferred also looks a good 
thing. New Amsterdam bonds have straight- 
ened up a bit, and Mutual seems disposed to 
soar. 

Brooklyn Union has gone up a peg, but it is 
not within 25 points of its real value, at pres 
ent quotations. Peoples, of Chicago, shared in 
the general advance. Bay State shows less life 
than ever. Keep your thoughts on Baltimore 
Consolidated; it is cheap at the market. The 
outlook is for higher prices for all gas shares. 
Cincinnati gas is 1934 bid, and those who are 
interested in these shares say that the current 
rate is well below their intrinsic worth. 

Advices from New Haven, Conn., are to the 
effect that a readjustment of the New Haven 
Company’s stock is about to be made. 








Gas Stocks. 





| Quotations by George W. Close, Broker and 


Dealer in Gas Stocks, 
16 Watt Street, New York City. 
Jan. 1. 


= All communications will receive particular attention 


2 The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
ee a+» $39,078,000 100 191% 192 
Central Union, Bonds, 5’s. 3,000,000 1,000 107% 108% 
Equitable Bonds, 6’s..... ee» 1,000,000 1,000 105 

bea ist Con. 5’s....... 2,300,000 1,000 115 18 
Metronolitan Bonds ........ 658,000 ‘ 108 112 
MOIR. icc ccucsqcccdccsescs 3,500,000 100 300 «= 330 

OC Seva nasdccacccnus 1,500,000 1,000 100 102 
Municipal Bonds.........++. 750.000 ‘ in ‘ 
New Amsterdam Gas Co... 13,000,000 100 22 2Why 

ig. 10,000,000 100 43 45 
DO, OS cccccawscecsece 11,000,000 1,000 % 98 
Northern Union, Bonds, 5’s. 1,250,000 1,000 95 97 
New York and East River.. 
po, eer - 3,500,000 1,000 109 111 
> Bee Cems Fiiki cccccs 1,500,000 112 114 
Richmond Co., S. I. .....++- 348,650 50 70 
= Bonds...... 100,000 1,000 ‘<a 
Standard. ...cccccccccccese «++ 5,000,000 100 shi 100 
Preferred . eeecscces 5,000,000 100 110 125 
Bonds, 1st Mortgage, 5’s 1,500,000 1,000 110 114 
Yonkers ....0 eoccccccccces 299,65 500 130 
Out-of-Town Companies. ¢ 
Brooklyn Union .........e0. 15,000,000 100 3=140 143 
= * Bonds (5's) 15 000,000 1,000 115 119 
RP TAIN ccd os cc cieds 50,000,000 50 1% 1% 
we Income Bonds.....  2,000.000 1,000 > 75 
Binghamton Gas Works.. . 450,000 100 40 — 
ss gs . 4, ee 475,006 1,000 Wg 09 
Boston United Gas Co.— 
1s Series S. F. Trust.... 7,000,000 1,000 92 “a 
2d ie ” at 3,000,000 1,000 68 71 
Buffalo City Gas Co. ....... 5,500,000 100 9 11 
™ ™ Bonds, 5’s 5,250,000 1,000 4 85 
Central, San Francisco..... 2,000,000 106 108 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 1,000 104 10414 
Columbus (0O.) Gas Co., ist 

Mortgage Bonds.......... 1,207,000 1,000 106 108 
Columbus (O.) Gas Lt. & 

Pe ED hckbeseeticias 1,682,750 100 60 65 

Pe ctcdcecavess: 3,026,500 100 84 56 
Consumers, Jersey City 

BOGE cus cencese+«ceccecee 600,090 1,000 102 105 
Cincinnati G. & C.Co...50.. 8,500,000 100 197 197% 
Consumers, Toronto........ 1,700,000 50 230 235 
Capital,Sacrament ...... 500,000 50 35 

Bonds (6's).. vate 150,000 1,000 . ws 
Consolidated. Baltimore... 11,000,000 100 bUeC*BKG 
Mortgage, 6’8........0- 3,600,000 118 
Chesapeake, Ist 6’s..... 1,000,000 
Equitable, ist 6’s. ...... 910,000 ua a oa 
Consolidated, Ist 5°s.... 1,490 000 al on 112 
Consolidated GasCo.of N.J. 1,000,000 100 21 23 
= Con. Mtg. 5’s...... 380,000 1,000 87 90 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y.......... 90,000 100 100 
edncdasdcdanccdane 75,000 a a 100 
Detroit City Gas Co..... eee 4,560,000 50 9534 «96 
“ Prior Lien 5’s....... 4,598,000 1,000 9944 100 
Detroit Gas Co., 5°S...6 vee 386,000 1,000 100 +101 
WG OR. cciceccccce. 16,000 100 100%g 101 
Equitable Gas & Fuel Co., 
Chicago, Bonds........+++ 2,000,000 1,000 101 
Fort Wayne ........ ecceesee 2,000,000 a 7 83 
” OG cic ccc 2,000,000 on 80 85 
Grand Rapids Gas Lt.Co.. 1,000,000 50 
= Ist Mtg. B'S. cccccce 1,125,000 1,000 P 
| ere eee 750,000 25 220 
Hudson County Gas Co., of 
WOW COG y cdcccccsrizds 10,500,000 “a 25 - 
* Bonds, 5’s..... 10,500,000 102 105 
DN ctcce ccccceases 2,000,000 we 122 128 
“ Bonds, 6’s....... 2 650,000 oe 105 106 
Jackson Gas Co....ceseeees 250,000 50 72 73 
ss Bat Ble. PO. cccecce 250,000 1,000 101 10244 
ee Gas Co., Ind..... 1,000,000 100 68 70 
BORGES ccccccce coccece es» 1,000,000 1,000 81 86 
LOUMavES. ..cccccccecsccces - 2,570,000 50 106 
Laclede, St. Louis......... - 7,500,000 100 81 81144 
POOR icc ness: cosvece 2,500,000 100 98 100 
BORG vc ccctccce cetcsces 10,000,000 1,000 107 
Madf86n Gas & Elec. Co.... 400,000 100 82 
© Ist Mtg. 6'S.....2. 350,000 1,000 1214 108 
Montreal, Canada ...... sees 2,000,000 100 2 a 
Newark, N. J,,GasCo...... 16,000,000 ie 50 60 
Bonds, 6S .esecssessesss 4,600,000 a 107 108 
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New Haven..... siuahagauser 1,000,000 25 280 800 
Nashviile Gas Lt. Co........ 1,000,000 50 110 
ok . | 2,000,000 = 43 45 
sad EN nan ssnew 750,000 
Peoples G. L. & Coke Co.., of 
SND Kn sn ansccsereee’ 25,000,000 100 10244 103 


Peoples Gas Lt. & Coke Co., 





Chicago, 1st Mortgage.... 20,100,000 1,000 1118¢ 111%x 
2d - -.-- 2,500,000 1,000 104 105 
Rochester Gas & Elec. Co.. 2,150.000 50 88 
| ere 2,150,000 50 118 
Consolidated 5’s........ 2,000,000 874% «90 
San Francisco, Cal. ........ 10,000,000 100 55 57 
St. Paul Gas Light Co...... 1,500,000 100 51, 3584 
ist Mortgage 6’s....... 650,000 1,000 82 85 
Extension, 6'8........006 600,000 1.000 3 
General Mortgage, 5’s 2,428,000 1,000 88 9044 
St. Joseph Gas Co.......... 1,000,000 100 42 44 
“ ist Mtg. 5°s........ 750,000 1,000 96144 98 
PORN, TT. sini cecccess 1,750,000 100 1544 18 
DD er knty oysieeeeceons 1,612 000 1,000 81 84 
Washington, D. C 2,600,000 20 285 
First mortgage 6’s...... 600,000 ; : ee 
Western, Milwaukee ....... 4,000,000 100 10634 10734 
NN ccask. Ssnueds 3.830.500 1°6 108 
Wilmington,Del. ........ 600,000 220 50 
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Nathaniel Tufts Meter Co., Boston Mass............ soon 

Gilbert & Barker Mfg. Co., New York City........ a 
HOT WATER HEATERS, 

Wm. M. Crane Co.. New York City............ bipbeams s 941 
Gilbert & Barker Mfg. Co, New York City........+00+- 18 
GASHOLDER TANKS. 

J P. Whittier, Brooklyn, N. Y.....scccss..eee secesescoces 80 
GASHOLDERS, 

Bartlett, Hayward & Co., Baltimore, Md..... eterecdcceee Oe 
Continental Iron Works, Brooklyn, N. Y.....eeeseeee--- 34 
Deily & Fowler, Philadelphia, Pa............. Sobsegeoeces SO 
Davis & Farnum Mfg. Co., Waltham, Mass........... coos S82 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......seeeeee00. 32 


Stacey Mfg. Co., Cincinnati, OhIO......ccceeseeceeseeeee. 35 
R. D. Wood & Co., Philadelphia, Pa......sceseees sseoers 34 


Logan Iron Works, Brooklyn, N. Y....scsccssseseseceees 36 
Riter-Conley Mfg. Co., Pittsburgh, Pa.....ssceseeseseeee 35 
GAS SECURITIES. 

Henry Marquand & Co., New York City............0005 17 


ADVERTISING. 


J. Howland Harding, New York City.........seeeeseese. 17 


BOOKS, ETC. 


Newbigging’s Handbook....... OS evccvecccecccoce coccccccs 24 
Field’s Analysis, 1898.........esssee08 devecesess ctsecesen M8 
Scientific Books. ....... coecccceces cecccccccccccccceccccs BO 
Digest of Gas Cases....ccscccccsscccsecsce covvccccccoscces Sl 
Practical Photometry............ coccesccsccsesccsessosess OS 


sevecccccccccccess Sl 


Gas Flow Computers. ........65+ 
Hughes’ **Gas Works” 


eeeeree 


Hee eee eee eeeeeeeee 


Gas Engineer's Pocket-Book...... ccccccsccoscevcccococs » WO 
Excerpts from Reports of Gas Commissioners........... 33 
MR PUG. os sesuecvecriccdcccescnvessescecesetsscas MOUO 
SMU hee: yidieencaneesecnece C0ssdoveceegtseteeecses ocee 
Directory of Gas Companies aeeeae Cebesceeccecsovens.s 
Practical Handbook on Gas Engines.. WO EER eevee nce 4 
Gea? Tar THe .cccisccecs Ceevoresorersooeey Cecnscecace oscoe DD 











DIVIDEND NOTICE. 


OFFICE OF THE UNITED Gas IMPROVEMENT Co., ) 
N. W. CoRNER BROAD AND ARCH STs., 
PuILa., Pa., Dec. 15, 1899. | 


The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable Jan. 15 
1900, to stockholders of record at the close of business Dec 
30. Checks will be mailed, 

1281-3 


EDWARD C. LEE, Treasurer, 
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Position Wanted = For Sale. — HENPY MARQUAND & 60., 


As Superintendent of Gas Works, A Small Gas and Electric Light Plant, | 








By a young man who has had 15 years’ experience as Super- in a Southern city of 3,900 inhabitants. 
intendent of gas and electric light plants, and has been | B A N K E R S 
nearly 12 years with one Company. Best of references. | Address FORT WAYNE ELECTRIC CORPORATION, : 

1280-3 Address "S.,.’ care this JouRNAL. 1097-tf Fort Wayne, Ind. _ 


Sai BROKERS. 
| 160 Broadway, New York City. 


“THE MINER” 


Globe 


WANTED. gs ear” Street and Boulevard 
Lamps. 




















Position Wanted | Utilize Your Gas Liquor. 


As Manager or Engineer of a Gas | NO EXTRA LABOR OR 
Company. | OPERATING EX- 


A Thoroughly Competent Gas Manager of many years’ ex- | PENSES. 
perience in the manufacturing and the executive ends of a 
Gas Company desires a position as Manager or Engineer of a 
Gas Company selling not less than 50,000,000 cubic feet per 
annum. Highest references given. Address * T.,” | 
1267-tf Care this Journal. 






















































A Competent, Sober and Trustworthy | VED ee) 
Man, familiar with Junior Water SHOWLAND HARDING, | Cheapest and Best. 
«as Plant, AGVERTISING INCANDESCENT BURNERS. 
Must have an Engineer's certificate in State of New York. . ; 









1545 BR°ADWA' 
tone ac 


RE SQUARE 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. 


Steady employment, if found qualified. Address 
1282-1 “Cc. P.,” care this JouRNAL. 














SLQAS 
WANTED, 


Second-Hand Set of Purifiers, about eee - 
10 ft. x 12 ft. x 3 ft. 6 ins. REMOVAL NOTICE. 


Please state size of connections. Address 
1282-4 ‘**“ WESTERN,” care this JouRNAL. 


——————— The Hazelton Boiler Company 


& » | as 
King’s Treatise »... removed to their NEW WORKS at Rutherford, 


A second hand set of King’s Treatise, in good New Jersey. 
order, wanted by Please address all communications to the Company at 


“ ENGINEER,” care this Journal. _ their New Office, 120 Liberty Street, N. Y. City. 





























CHOLLAR’S SYSTEM OF 
GAS PURIFICATION. 


Covered by Five U.S. Patents. 

In operation, revivification of the oxide is effected by 
repeated reversals of the direction of the flow of the gas 
through the beds (in the two boxes used under this sys- 
tem there are eight different routes for the gas to take) 
whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. 

The boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure. 

The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. 

The apparatus costs less than for any other system. 


For Estimates Write The Stacey Mig. Co., 


SOLE MANUFACTURERS, 
FOR FURTHER INFORMATION WRITE CINCINNATI, OHIO. 
B. E. CHOLLAR, 411 N. 11th St., St. Louis, Mo. 




















Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart or 


Coal Tar Genealogical Tree. Map illustrating the various CHEMICAL PRODUCTS DERIVED FROM 


COAL AND COAL TAR, in the form of a Genealogical Tree, including 
all the products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linen, 
with Rollers. Price, $3.50. Orders may be sent to 


4. M. CALLENDER & CO., No. 32 Pine Street, New York 
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DUlhertand Construction & Improvement GO. 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN 


Owners of the “ SUTHERLAND” Patents for Water Gas Apparatus. 


Gas, Electric Light, Water Works, and Electric 
Street Railways Built, Remodeled, 
Operated, Bought and Sold. 


A few of the places where the SUTHERLAND Apparatus is in successful operation : 


Ilion, N. Y. Tarrytown, N.Y., 3 orders. Mendota, Ill. 

Herkimer, N. Y., 2 orders. Ft. Henry, N. Y. Circleville, O. 

Little Falls, N. Y. Gainsville, Fla. Joplin, Mo. 
Fishkill-on-Hudson, 2 orders. Hollidaysburg, Pa. Ashville, N. C. 

Clifton Springs, N.Y., 2 orders. Waterville, N. Y. Youngstown, O. 

Green Bay, Wis. Huntington, L. I. Kingston & Rondout, N.Y. 
Stevens Point, Wis. Lexington, Mo. 


CORRESPONDENCE SOLICITED. 











| | THE LINK-BELT MACHINERY CoO,, 
— — | a2 ENGINEERS, FOUNDERS, MACHINISTS, 
TOPPER 0. 


Chicago, U.S. A. 
ELEVATING & CONVEYING 
21I-E.116 ™ ST. N.Y. LINK=BELT sins nsoune 
Tilting Coal and Coke Cars, 


Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery 


Machinery designed and erected to suit 
existing conditions and available space. 





FOR SHUTTING OFF GAS IN MAINS 2 
TEMPORARILY DURING ALTERATIONS | oe 
AND REPAIRS “*Link-Belt? Breake 





re CATALOGUE UPON APPLICATION. 








GILBERT & BARKER MFG. CO., 82 John Street, New York. 


Gas Engineers and Contractors. 





Gas Works constructed for Villages up to 1,000 Burners, using either Gasolene or Acetylene. 





FUEL GAS FOR ALL MANUFACTURING PURPOSES, FOR COOKING AND LAUNDRY WORK, 
AND FOR DRIVING GAS ENGINES AND CALORIC PUMPING ENGINES. 





We refer to the following Incorporated Gas Companies, using our plants: Merchants Gas Co., Norwich, N. Y.; Merchants Gas Co., 
So. Otselic, N. Y.; So. New Berlin Gas Co., So. New Berlin, N. Y.; Afton Gas Co., Afton, N. Y.; DeRuyter Gas Co., DeRuyter, N. Y. ; 
Bainbridge Gas Co., Bainbridge, N, Y.; Commercial Gas Light Co., Oxford, N. Y. ; West Winfield Gas Co., West Winfield, N. Y. 





ft 








| 
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W. H. PEARSON, Prest. 





W. H. PEARSON, Jr., Vice-President. 


J. T. WESTCOTT, M.E., Manager. 


L. L. MERRIFIELD, M.Inst.M.E., Chiei _acineer. 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION CO., LD. 








American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 


London Offices: 


Telegraphic Address : 





‘9 ABINGDON STREET, WESTMINSTER, S.W. 


‘* CARBURETED LONDON AND TORONTO.”’ 


The above Company have erected since 1893, or are now erecting, their universal type of Carbureted 
Water Cas Plants at the following Gas Works: 





Blackburn, Eng... 1,250,000 | Montreal, . . . 990,000 
Windsor Street Works, Birmingham, ‘Eng. . 2,000,000 | Peterborough, Ont. . 250,000 

> Saltley Works, Birmingham, a 2,000,000 | Wilkesbarre,Pa. . . 750,000 

> Colchester, Eng. 300,000 | St. Catherine's (Second Contract),. 250,000 

1 Birkenhead, Eng. ' 2,250,000 | Buffalo,N.Y. 2,000,000 
Swindon (New Swindon Gas Co.), Eng. . . 120,000 | Winnipeg, Man... . 500,000 
Saltley Works, Birmingham, Eng. (2d Contract) 2,000,000 | Colchester, Eng. (Second Contract), 300,000 
Windsor St. W'ks, Birming’m, sal (2d Contract) 2,000,000 | York,Eng . . 750,000 
Halifax, Eg. oS . 1,000,000 | Rochester, Eng. . 500,000 
Toronto, 250,000 | Kingston, Ont. . . . 300,000 
Ottawa, .. . 250,000 | Crystal Palace District, Eng. . 2,000,000 
Toronto (Second Contract, Remodeled), . 2,000,000 | Duluth, Minn. . 300,000 
Lindsay (Remodeled), (25,000 | Caterham, Eng. . 150,000 
Belleville, . 250,000 | Enschede, Holland, 150,000 
Ottawa (Second Contract), 250,000 | Leicester, Eng. . . 2,000,900 
Brantford (Remodeled) . . 200,000 Buenos Ayres (River Platte Co.), 100,000 
St. Catherine’s (Remodeled), 250,000 | Burnley, Eng. | 500,000 
Kingston, Pa. 125,000 








THE ONLY 6000 BURNER T 


that is made 
in America 


IS THE 


r tear aer 


Remember the Name. | 


Let us send you samples. Note the | 
address, 


The D. M. Steward Mig. Co.,. 


New York Office, CHATTANOOGA, 
107 CHAMBERS ST. Tenn. 











GEORGE R. ROWLAND. 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 


Practical Photometry. 


By William Joseph Dibdin. 


Price, $3.00, 





ments with 


conditions, whether using gas at one, two or three inches. 


E ORDINARY UNGHECKED BURNER cannot 
possibly do proper work at all kinds of pressure. The inefficiency 


‘and wastefulness are largely due to the fact that it presents the same 


Hence the 


big, flaring light, the constant waste and apparently unreason- 
able bills. 

Many Gas Companies, appreciating the commercial advan- 
tage of first-class service, have adopted the BRAY Burner as 
the STANDARD for TESTING purposes, and for general use 
in connection with their lighting systems, replacing old equip- 
BRAY Burners, in order that their customers 





A. M. CALLENDER & CO.,{32 Piz St., N. Y. City 


should have the advantage of the best appliance in the market. 


OnE rPRIcE TO ATsXs. 


WM. M. CRANE COMPANY, 


Sole Agents for the United States, 
1131-1133 BROADWAY, NEW YORK CITY. 


THOS, TAY COMPANY, Distributing Agen’s for the Pacific Coast, SAN FRANCISCO. 
atent Cutter 


a THE ANDERSON Essense 


For Cutting Cast, Wrought 
Iron, Gas & Water Pipes. 
Made in all sizes. . 

‘weer THE ANDERSON PIPE CUTTER 
|) COMPANY, Manufacturers, 
Fem 163 Liverpool st,,E. Boston,Mass 

oy N.Y. Office, 135 Greenwich St 
C. H. Tucker, Jr., Manager. 
WALDO BROS., 
102 Milk Street, Boston, Mass 
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Special Trays for |ron Sponge or Oxide of Iron, 
CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired. 


_ 





Sw ir . 
[NZ Nn \\ 
- 5 hs a 





553-557 West Thirty-third Street, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 




















Bristol’s Reeording 
— 


PRESSURE 
GAUGE. 


) For continuous re- 
cords of 






Street 
Gas Pressure. 
Simple in con- 
struction, 
accurate in operation, 
j and low in price. 
Y Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL 60., 


Waterbury, Conn. 




















GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


P‘ans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


ALEX. C. HUMPHREYS, M.E.,M. nst.C,E. 


Humpxreys & GLAsGow, | | 


BANK OF COMMERCE BLDGC., 
31 Nassau Street, 
New York. 


ARTHUR G. GLASGOW, M.E., M. Inst. C. E. 


9 VICTORIA STREET 
London, S.W., 
England. 


CONSULTINC CAS ENCINEERS 
AND MANACERS. 
CAS PROPERTIES PURCHASED. 

















CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ett. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’l Office, Indian Orchard, Mass. Treasurer’s Office, 72 Kllby &112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L, M. Rumsey Mfg. Co., 810 North Second St. 











Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, %” to 72”, 
—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY. 








70 Rush St.. Near Division Ave., Brooklyn, N. Y. 





Send forCatalogue. 


THE GAS ENGINEER’S POCKET-BOOK. 


By HENRY O'CONNOR. 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 
Construction of Gas Works. 


Price, - - $3.50. 
A. M. CALLENDER & COMPANY, No. 32 Pine Street, N. Y. City. 

















Goal Tar Genealogical Tree 





MR. IT. VINER CLARE FH, of London. Hnme., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


in the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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CHARLES M, Jarvis, President. GrorGe H. Saae, Secretary. F. L. Witcox, Treasurer. 


BERLIN [RON BRIDGE CO. 


Engineers, Architects and Builders of Steel Structures. 


| 


= 
rn 


H 


| 














— ean” 
att || 80 











The above illustration is taken direct from a photograph and shows the interior of an Engine Room or Power House, which was designed an! 
built by us for the Scranton Traction Company, at Scranton, Pa. The building is 60 feet wide and 120 feet long, the frame- 
work being entirely of steel. Between the steel sideposts is placed a light brick wall to protect the interior from 
the weather, and ventilation is secured by a monitor the full length of the building, with swing- 
ing sash on the sides. The roof is covered with slate secured to the roof plank. 





NEW YORK OFFICE, 718 Bennet Building, Cor. Futon ana Nassaustreets = Main Office and Works, EAST BERLIN, CONN. 


FIHLDS ANALYSIS 


Eor the wear 1898. 











An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Thirtieth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, 
Secretarv and Ceneral Manager of The Cas Light and Coke Co., London. 





Price $5. For Sale by ~ 
A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gias Apparatus. 
am=— KLONNE-BREDEL em 


Reeuperative Furnaces, Washers, Condensers, Purifiers and Purifying 





Machines, Ammonia Plant, Coke Conveyers, Ete. : 





Complete Works Erected with Guaranteed Results. 


BASTEHERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
GOAL GAS PLANTS AND GAS APPARATUS.| © © Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE GONVEYERS, ETC 














SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 


Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas 








CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 





COMPLETE GAS Warr Ss. 





No. 1183 Farwell Avenue, . Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa 
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«~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


—AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 


Sama. aoe Saad aRDSsae alana ean a aE eae 
‘ zs 
ie DRY re ee ES eo 















Fee Sa rey es ee gt. en a eee ese 


es A ag err Py OS 2 Ne eee eee ee ee 


ee 


INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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NEW YORK, 33 Nassau St. PHILADELPHIA, Broad and Arch Sts. CHICACO, 54 Lake St. 


Welsbach Street Lighting Company 


..-» OF AMERICA .... 


cmos. WelSbach System 
sotovees of Street Lighting, 


Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET and PARK LIGHT- 
ING exclusively. 

Uniformly SUCCESSFUL in seventy-five Cities 
and Towns. 

By means of the Welsbach System of street lighting 
the superiority of GAS over electricity for street lighting 
has been fully demonstrated. 


POINTS OF MERIT: 
Economical, 
It is ) Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 











No. 36. No. 38. 
Correspondence solicited from Gas Companies and others interested in Municipal and outside lighting. 











NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEW BIGGING, M. Inst. C. E. 


This Edition of the “ Handbook for Gas Engineers and Managers” is a great improvement on all previous editions 
Much of the text has been re-written, in-order to keep the work abreast of the constant advances that are beiny 


made in the Gas Industry. PRICE, : . $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 











PRACTICAL HANDBOOK ON 


m GAS ENGINES —- 


With Instructions for Care and Working of the Same 
By G. LIECKFELD, C.E. 
Translated with 7-ermission of the author by GEO. M. RICHMOND, MB 


FPrice, $1.02. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER CO. 



























Day or WEEK 


Tue. 


Fri. 
Sat. 
Sun. 




















Tue. 








Fri. 
Sat. 
Sun. 


Tue. 








Fri. 
Sat. 
Sun. 














Tue. 





Fri. 
Sat. 
Sun. 








Tue. 











NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


PUBLIC LIGHTING TABLE. 


Mon. 


Wed. 
Thu, 


Mon. 


Wed. 
Thu. 


Mon. 


Wed. 
Thu. 


Mon. 


Wed. 
Thu, 


Mon. 
Wed, 


TOTAL HOURS LIGHTING 





































ESTABLISHED 1834. INCORPORATED 1863, 


SAN FRANCISCO. 























JANUARY, 1900. 


Table No. 2. 











Table No. t. NEW YORK 
FOLLOWING TUE CITY. 
MOON. ALL Nieut 
LIGHTING 
5 Light. | Extinguish.| Light. | ron wa 
_ | 
| P.M. | A.M. 
1} 5.20 FS | 6.20 Am}; 4.30 | 6.30 
2} 5.20 | 6.20 4.30 | 6.30 
3|/ 5.20 6.20 4.30 | 6.30 
4] 5.20 6.20 4.30 | 6.30 
5| 5.20 | 6.20 4.30 | 6.30 
6/10.10 6.20 4.30 | 6.30 
7{11.30 FQ) 6.20 4.30 | 6.30 
8)12.30 AM) 6.20 4.40 | 6.30 
9| 1.40 6.20 4.40 | 6.30 
10} 2.40 6.20 4.40 | 6.30 
L1| 3.40 | 6.20 4.40 | 6.30 
12] 4.30 6.20 || 4.40 | 6.30 
13} 5.20 6.20 4.40. | 6.30 


l4;\NoL. |NoL. 4.40 | 6.30 
15 NoL.FmNo L. 4.50 | 6.25 
IGINOoL. |NoL. 4.50 | 6.25 
17| 5.30PM! 8.10 Px}! 4.50 | 6.25 


24." 
L3| 5.30 9.10 4.50 | 6.25 
19} 5.30 10.00 4.50 | 6.25 
20! 5.30 11.00 4.50 | 6.25 
(21) 5.40 [12.00 |, 4.50 | 6.25 
22) 5.40 1.00 am'| 5.00 | 6.25 
23! 5.40 Le! 2.00 5.00 | 6.25 
24) 5.40 3.00 5.00 | 6.25 
25! 5.40 4,00 5.00 | 6.25 
26) 5.40 5.00 5.00 | 6.25 
27) 5.40 6.10 5.00 | 6.25 
28) 5.50 6.10 5.00 | 6.25 
29) 5.50 6.10 5.05 | 6.15 
30) 5.50 NM, 6.10 5.05 | 6.15 

oh 


3Lt 5.50 6.10 5.05 | 6. 


DURING 1900, 














By Table No. 1. By Table No. 2, 


January ....230.50 | January. ...423,20 
February. ..175.40 | February. ..355.25 
March..,.. 189,00 | March..... 305.35 
April.......160.30 | April,..... 298.40 
May. 
June....,.137.00 | June..., .. 234.25 


July ..,,.- 152.00 | July,...,..243.45 
August ... 171,50 | August ,... 280,25 


September,.187,20 | September. .321,15 
October... .213.10 | October .. ..374.30 
November., 221.50 | November ..401,40 
December. .231.50 | December. .433.45 


Total, yr. .2221.40 Total, yr...3987.45 


















Hrs. Min Tirs. Min. 





.++++- 150.40 | May ..,,.-.264.50 
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THE RECENT DECISION. 
The United States Circuit Court of Appeals, 


In Its Opinion of December 7, 1899, 


FINALLY AND FULLY SUSTAINS THE WELSBACH COMPANY’S PATENT. 


DEALERS and USERS and MANUFACTURERS 
are CAUTIONED against INFRINGEMENT of the 


~Welsbach Patents. 


Judge LACOMBE, in the United States Circuit Court, handed down the following opinion Saturday, Dec. 9, 1899. 

On motion to restrain complainant from sending circulars to the customers of American Incandescent 
Lamp Company. 
LACOMBE, Circuit Judge. 

Irrespective entirely of the preliminary objection that affirmative relief of this sort will not be granted to 
defendant—a question not now passed upon—there seem no good grounds for criticism of complainant’s 
circular. It states that Judge Townsend enjoined the “manufacture and sale” of infringing mantles, and he 
did grant such an injunction. And this Court has enjoined the sale of mantles which the person enjoined 
did not himself manufacture, when his past conduct in the matter of infringement created a special equity in 
favor of the complainant against him. It is true that the circular goes further, and threatens suit against per- 
sons who sell mantles, but who never have been at all concerned in manufacturing or causing them to be 
manufactured. 

In other words, it threatens suit upon the patent as if it were a patent for a product. But the complainant 
insists that the threat is made in good faith; that it intends to bring suits against sellers of the infringing 
mantles upon the theory that the patent is really one for a product. In view of the peculiar language of the 
claim, this Court is not now prepared to hold that such contention would be wholly without merit, or that the 
complainant could not succeed against a mere seller. Moreover, it is contended that the seller of a purchased 
mantle himself promotes the taking of the final step in the process, and such contention has not yet been 
passed upon adversely to complainant. These are questions which should be left to be determined in one 
of such suits, rather than here. If complainant intends to prosecute one or more sellers, and there is nothing 
before the Court to induce a disbelief in its assertion that it does so intend, it would seem to be its proper 
course to warn dealers to desist from selling. 

December 9, 1899. 





Restraining orders issued in the United States Circuit Courts against— 


THE UNITED INGANDESGENT LIGHT GOMPANY. 
ST. LOUIS INGANDESGENT MANTLE GOMPANY. 
EGKERLE ELEGTRIGAL GOMPANY. 

H. KUPFER. 

THE NEWBY INGANDESGENT MANTLE COMPARNY. 


All infringers will be prosecuted, whether Manufacturers, Dealers or Users. 





TO THE PUBLIC: Avoid Liability of infringement! Take nothing but the CENUINE-—always in 
sealed boxes bearing our registe:ed trademark, ‘‘ WELSBACH.”’ 





WELSBACH LIGHT CO. 


Salesrooms in all the leading cities throughout the United States. 


, 
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c United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 





HE STANDARD JUNIOR, 
THE STANDARD DOUBLE SUPERHEATER, 
LOWE WATER GAS APPARATUS 





Under Contract, 1899: 














| sets. | DAILY CAPACITY. 

a eee a ee I 250,000 Cubic Feet. 
ee I 750,000 “ 
ee | ri 1,000,000 6 
ee Pa cg eS we we. we. eee | I 50,000 “ 
eS ar ae Oe oe ee ee | I 400,000 
og a ee a er | I 125,000 
ew ok aS ee | I 400,000 
Seen. Coe. fo wk | I 750,000 z 
Standard Gas Light Co., New York . 3 5,400,000 - 
a a I 250,000 A 
Westenoster, N.Y. . . 2. «2 © © » | I 250,000 " 
eG PU ce ee we Hos | I 1,000,000 oe 
ih Tie 6 6 «©. 6 < « € « I 750,000 “ 
I 2g ge eae oe | I 125,000 se 
SS ae eed 2 3,600,000 oe 
oe RE ee I 125,000 es 
SEES i 8 we 8 I 250,000 “ 
a ee I 125,000 “ 
Se ee ee I 125,000 “ 
Coe Senta oe oe we Ew tt I 250,000 os 
Consolidated Gas Co., New York . . . 2 2,000,000 e 
Cm <¢ + «se Be 6 w I 250,000 os 
ee ee sg ec | a 125,000 “ 
rr e.g lg ok Ee ee I | 50,000 se 
a | I 250,000 a 

ese t ols. ae ee | 29 | 18,650,000 “ 

Previously built . . . . 294 | 187,100,000 “ 








Comme Tet. wl | 323 | 205,750,000 “ 
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Established 1858. 'ncorporated 1890. 


Cuas. E. GREGORY Lig Davip R. Day V. Prest. & Treas. 
. ABERNETBY, Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


——_2e2 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


esa _ 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


2=sa—_—— 


FENMING GENERATOR GS FURNACE 


E. D. Waite, 
President. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N.Y. 




















H. A. PERKINS, 
Secretary. 


A. H. GuTKEs, 
Vice-President. 





Established 1854. Incorporated L869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . 
FIRE BRICK .. . 


RETORT SETTINCS 
Water Gas Cupola Linings, Fire Clay, Etc. 


Manufacturers of ¢ 


Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half- Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8's or 9’s 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


Fer bine st. St. Louis, Mo. 





The Construction of 
Gas Works 


PRACTICALLY DESCRIBED, 


By WALTER RALPH HERRING. 
Price $2. For Sale by 


A. M. CALLENDER & CO., 





32 Pine Street, N. Y. City. 





Adam Weber, | 


Proprietor, 


i 
.| Manhattan Fire Brick and Bnammeley i 


Clay Retort Works, 
Works, Weber, N. aj f a 


Office, 683 East 15th St., New Yorke 





Modern Recuperative. i 
Furnaces 


And Standard Fire Brick and Gas Retorts} Wi 





















Fine. Brick 


ANo; 
Cray RETORTS* 














Works, 
LOOEKEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


SBuccessor to WittIAM GARDNER w@ Sow 


Fire Clay Goods for Gas Works.| 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 





Hamilton Building, Fifth Avenu} 
PITTSBURGH, PA, P.0. Box 37! 








HENRY MAURER & SON, 
_ssencenn aan aaiaih & CLAY 
RETORT WORKS 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Retorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Fte. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for patching retorts, putting on 
mouthpieces, making up all bench-work joints, liming blast 
furnaces and cupolas, This cement is mixed ready f¢ for use, 
Economic and thc rough in its work. Fully warranted to stick. 


Price List, f.o.b. Galesburg or Mount Vernon. 


In Casks, 400 to § 800 pounds, ats 5 cents per pound. 
In Kegs, 100 to 200 - * 6 














In Kegs less than 100 “‘ 


. L. GEROULD, Giiepbereiiits. 


Eastern Agent. PERRY BORDEN, 19 Prospect Ave., 
MOUNT VERNON, N. Y. 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
| the strongest heats of the furnace, and the abrasion of 
| feeding and emptying. We construct ~ 


‘Half and Full Depth Benches of Our Own Design, 


Containing 6, 8’ or 9 Retorts. 








| We have Greatly Improved our Recuperators. Coal or 


| 
| Coke can be used as Fuel in Furnaces. 





Tueo. J. Suits, Prest. J. A. TayLor, Sec F 
A. Lams, Vice-Prest. and Supt. ; 


BALTIMORE 


RETORT & FIRE BRICK ot} 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





; 
Clay Retorts, Blocks & Tiles) 
FIRE BRICK, FIRE CLAY, | 





AND FIRE CEMENT. An 

Red and Buff Ornamental Tiles and Chim| q 
ney Tops. Baker Oven Tiles 12x123x23 [| 

and 10x10x2 Bris 


WALDO BROS., 102 MILE ST., BOSTON, MASI) 


Sole Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
A M CALLENDER & CO,, 32 Pine Street, N. Y. City 


With Numerous [lustrations 


Price, $3.00, 
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(ational Gas «x Water Company. 


t CONTRACTORS FOR | | Gas Engineers 
“f as Plant Machinery 218 LA SALLE ST., | INSPECTION AND ADVICE. 














ref | 
' SOFT COAL OR COKE | CHICAGO. | PLANS AND ESTIMATES 
"WATER GAS GENERATORS | FOR IMPROVEMENTS OR 
A SPECIALTY. | | REPAIRS. 


CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Savés money, saves labor, and is the most efficient purifying material ever offered as a 


4 ‘ ” 
: IRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 


UTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
e 


Ut 
7h IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





1S 

















{ Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
| STEAM JET Corpensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 
] Pp y ’ . ’ y 
EXHAUSTER. 10 to 15 per cert. No works too small to use them profitably. 





—a 





=) Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0,, No. 357 Canal St, New York. 


‘The Gas Engineer’s | 
y Hughes’ | Laboratory Handbook. ~YANOGEN. 
; ee ce eee | A PURIFYING MATERIAL FOR GAS. 


Price, $2.50. 


‘Gas Works,” A. M. CALLEN DEE & 00, 32 Pina Btrent. 8. City, | SOF 2nd Poros ca A a ee atten 
6 i 7 SPECIMENS AND PRICES ON APPLICATION. 

» Their Construction and Arrangement, The Chemistry of VAN BA ARD A & CO 

: Illuminating Gas. 9 


: And the Manufacture and By NORTON H. HUMPH Price, $2.40, MINE OWNERS, 
Distribution of Coal Gas. A. M. CALLENDER & CO., 32 PineSt.,N.Y. cry | DUSSELDORF-ON-THE-RHINE. 


: Originally written by SAM’L HUGHES, C.E. = ars on’ Ss Steam Blower, 


§ 
- Rewritten and Much Enlarged by FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREZEE 
WM. RICHARDS, 0.E OR OTHER WASTE MATERIAL. 


a hth Edition, Revised, with Notices of Recent Im- PA R 3 O N’ _ TA R B U R N E R, 


_ , ; FOR USING COAL TAR AS FUEL. 


provements. 


a PARSON’S AIR JET TUBE CLEANER, 


Price, $1.65. FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible party for triai. No sale 
£. M. CALLENDER & CO..,| unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


82 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 
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JAMES D. PERKINS, President. 


F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, N ew York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Goal, 
Old Kentucky Shale and 0. K. Boghead. 















fig hE ena a. 


Pht 


So ee Re eS ae See ea 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLEK|/ 








BERWIND-WHITE GOAL MINING COMPANY'S 








Ocean Westmoreland Gas Coal. 


Offices: 


STRIGTLY High Grade... . .| 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOOoORS. 





VEWBIGGING'S HANDBOOK. By Thos. Newbigging. 6th | 
edition. $6. 


COX’S GAS FLOW COMPUTER. $2.50. 

FIELD'S ANALYSIS, 1898. $5. 

HUGHES’ GAS WORKS. $1.65. 

POOLE ON FUELS. By Herman Poole. $3. 
Se POCKET-BOOK. By Henry O’Connor. 





TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards. 
cents. 

CHEMISTRY OF ILLUMINATING GAS. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 
edition. $5 

PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 

HEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4 

RONWORK: Practical eae Structural Ironwork. 
By H, Adams. $3.50 


GAS WORKS: Their Dntnia Construction, Plant and 
Machinery. $5. 


eT HANDBOOK ON GAS ENGINES, by G. Lieck- 


oo | 


By Norton H. | 


a 


ae FUEL FOR MECHANICAL AND 1 tee 
PURPOSES. By E. A. Brayley Hodgetts. $2.50 


COAL: Its History and Use. By Prof. Thorpe. $3.50. 


The above will be forwarded upon receipt of price. 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 

MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 

GASFITTER'S GUIDE, by John Eldridge 40 cents. 

AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2 

CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
ring. $2. 

DIGEST OF GAS CASES. $5. 

PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 


A TREATISE ON THE COMPARATIVE oe we 
VALUES OF GAS COALS AND CANNELS. By D. A 
Graham. $3. 


| A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 


Victor Von Richter. $2. 
ILLUMINATING AND HEATINGGAS. By W. Burns. $1.50 


HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams, $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS ae LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50 


an eee AND GAS FITTING. By W. P. Gerhard. 
cents 
PRACTICAL PLUMBING. By P. J. Davies. $3. 





AMERICAN PLUMBING. By Alfred Revill. $2. 


ag A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 


A COMPARISON BETWEEN THE ENGLISH AND 


FRENCH MFTHODS OF ASCERTAINING THE § 


ILLUMINATING POWER OF COAL CAS. $1.60. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with so ee Application te 
Electric Lighting. By A. Pal jaz, Sc 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric F 


Generation, a, Storage and Distribution. By 
Philip Atkinson. $1.50. 


LLLP IIE IE BEE 











See i abe: ST gee Se TS 


“a TRANSMISSION OF ENERGY. By G. Kapp. . 


a 8 POCKETBOOK. By Monroe and Jamie 
son 2.50 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 
PRS a MANAGEMENT OF DYNAMOS AND MO 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


LECTRICITY, Its Theory, Sources and Applications. By 
John T. Sprague. $6. 


If sent by mail or express, postage or express charges 


must be added to. above-prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. 
books sent C.0.D. 


A. M. CALLENDER & CO., 32iPine Street, New York. 


All remittances should be made by check, draft, or post office money order, No 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF . 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, = - £Clarksburgh, Harrison Co., West Va. 
WHARVES, - = «= Locust Point Baltimore, Md. 
OFFICE, = 640 Equitable Building Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 


AGENTS, 
71 Broadway, N. Y. 60 Congress S8t., Boston. 





KELLER ADJUSTABLE 
COKE CRUSHER. 


eae Simple, Durable. Will 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 











Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 

without mental effort. No calculations needed. 

Saves time, money and mistakes. 

Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A. M. Callender & Co., 32 Pine St., N. Y. 








GREENOUGE’S 


“DIGEST OF GAS CASES,” 


Price, $5.00. ~ 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most cor - 
plete. Handsomely bound, Orders may be sent to 


— THE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened == Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Otfice: 

Room 720, Reading Terminal Building, Phila., Pa. 


Roints of Shipment 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No 1 (Lower Side), South Amboy, N. J. 

















EpmunpD H. McCuLuouGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAms, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsyivania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 


POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 








Since the commencement of operations by this rages its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 




















Ae M. CALLENDER & CO., 33 Pine St., N.%, 








"Toledo, O., and Pittshvpnureh, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited: 





GAS OIL. 


26 Broadway, New York Citv. 
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Principal Office & Works, Waltham, Mass, 


DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 


Boston Office, R'm 18, Vulcan Bldg., 8 Oliver St. 








Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 








| Steel Tanks for Gasholders, 
Purifying Boxes, Center 


Iron Roof Frames and Floors, 
Seal or Valve Connections, 


Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 








s Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 








BAXTER & YOUNG, A- E. BOARDMAN, C. E., JAMES T. LYNN, 


car a consung,jtinat noctin Eie, 


GAS ENGINEERS. | Plants. Long and successful experience 


with the problem and practice of 
Examination and Values Ascertained of Filtration for Public Water Supply. 
Artificial and Natural Gas Properties. | BREVARD, N. C. 


GAS ENGINEER 


CONTRACTOR, 
| Wayne Bank Building, - DETROIT. 


CAS PROPERTIES PURCHASED. 











OMPLETE CAS WORKS ERECTED. | _ 
Artificial and Natural G | 
mee: ait Suomen and Laid. Geo, Shepard Page’s Sons, 


CORRESPONDENCE SOLICITED. 
eT Og GAS MAGHINERY. 
OFFICE : WAYNE COUNTY BANK BUILDING, Correspondence Solicited. 


Rooms 201 & 202. DETROIT, MICH. 69 Wall Street, New York City. | 
J 








DAVID LEAVITT HOUGH, 
Consulting Engineer 


CONTRACTOR, 


$748 Piste AVS, BM. TX 








Kerr Jlurray Manufacturing bompany 


Steel Gasholder Tanks, 


Sinate, DousLe ANd TRIPLE-LIFT GASHOLDERS. 
aee— HORIZONTAL AND VERTICAL STORAGE OIL TANKS osm. 


lron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and = 
Wrought: Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubs Flange, Outside Screws Quick Opening, 3 to 36 In. Diam. 


COAL AND GOKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Kort Wayne, Indianege 





q 
P 
: 
4 
a 
qs) 
4 

























£ 








Jan. 1, 1900 Amevican Gas Light Dournal. 33 


BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 











Triple, Double and Single-Lift Gasholders. 
ron Holder Tanks. | CONDENSERS. 


ROOF FRAMES. Scrubbers, 





























Girders, Bench Castings. 
BEAMS | "OIL STORAGE TANKS 
PURIFIERS. eee 





PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








BXTXCERPTTsS FROM DECISIONS 





—OF THE— 
BOARD OF (AS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS. 
Mr. E. H. Yorks, cre pa New Haven, Conn., Dec. 1, 1898. 
Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of tL: * Gas Commissioners,” which is a handy compila- 
tion in book form of extracts from the most recent decisions of the Gas Commission of \! assachusetts. 


I note that most of these extracts are broad and safe-guiding precepts, which app|y with equal force to one Company as to another. 

The 13 years’ existence of the Board of Gas Commissioners with its unusual opportunitics fu: acquiring information, have justly made it a 

high and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 


Yours truly, (Signed) FF. C. SHERMAN, Superintendent. 





2 
A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YURKE. Price $1.00. Address 


A. M. CALLENDER & CO., “ No. 32 Pine Street, N. Y. Citv. 


= 
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ronnoawen 2" RD, WOOD & CO. “**ze.,. 
400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF ® BUILDERS OF 


Cast Iron Pipe. | Gas Holders. 


Single, Double and Triple Lifts, with or without Wrought tron or Steel Tanks. 
PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 


THE MITCHELL SCRUBBER CUTLER’S PATENT FREEZING PREVENTER 











SOLE MAKERS OF 





(PATENTED.) For Gas Holder Cups. 
oii THE TAYLOR 
PURIFIERS, CONDENSERS, REVOLVING BOTTOM CAS PRODUCER. 
HEAVY LOAM CASTINGS, DUNHAM SPECIALS, 
SCRUBBERS, BENCH WORK. HYDRAULIC WORK, LAMP POSTS, VALVES, Etc. 








ISBELL- PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 ny: New York — —orFices— Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 




















BUILDERS OF 


Gas Holders. 
Single and Multiple Section Gas Holders a Specialty. 
STEEL GAS HOLDER TANKS. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LO OMI S PRO CESS. | We make to order CAP BUMNERS toburnany amount 


Now in successful operation at Works of John Russell Cuttlery Co., Turner's Falls, Mass., | under a stated pressure. Send for samples. 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 


Plans and Estimates Furnished. 














MAIN PROVING APPARATUS. 


c.A. GEFRORER, 


BURDETT LOOMIS, - ~ Dartford, Conn. 248 N. Sth St, Phila, Pa, 









Also SERVICE CLEANERS, DRIP PUMPS, and STRZ .T 


) 
i 
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are H. RANSHAW, Prest. & Mangr. T. H. Brron, Asst. Mangr. 
MALI 


WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


\/ PR, THE STACEY MANUPACTURING CO 


Established i85!. 


Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, mith or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, 


INO. 342 Pime Street, - - - New York: City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 

















. Plans and Estimates Furnished. 








1899 DIRECTORY 1899 


OF AMERICAN GAS COMPANIES 


7 
Price - - - - - - - $5.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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LAUREL IRON WORKS. 


Office, No. 39 Laurel Street, Philadelphia, Pa. | 


BUILDERS OF z 
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i Single or Telescopic. With or Without Iron or Steel Tanks. 
——— DIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES R. FLOYD'S SONS, “““Gregoniron“Works, | 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. gi 


Bench Castings, Regenerative and Half Regenerative Furnace Gare. Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 3 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. be 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila, 


) Sole Manufacturers of the OGDEN QUICK-~MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal Liquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


LOGAN IRON WORKS. 


Brooklyn, N. yY. 
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BUILDERS OF 


—_GASHOLDERS —= 


Oil Tanks, Water Tanks, and General Wrought Iron Work. 


em 8 AARNE ORIN tee in pA RO be ae phe Seer ae eee a aN 


19.99 rousht to us the Largest Number of Gasholder Contracts of 

any year in our history. Work was erected abroad as well 
as in many States of the Union, covering points separated by thousands 
of miles. 


PLANS AND SPECIFICATIONS FURNISHED AND CORRESPONDENCE SOLICITED. 
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| BER for the JOURNAL. WARREN FOUNDRY AND MACHINE CO., 


Established L856. Works at Phillipsburgh, N. J- 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


‘Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, oto., eto 


Jan ¢, 1g00 
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Price $1.00. 


A. M. CALLENDER & CO., 32 Pine Street, N.Y 





























MANUFACTURERS OF 


San RAL SALS OFTCE, 192 BROWDWAY.” AST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


Valuation of Gas, Electricity Western Office: Monadnock Block, Chicago, Ills. | Also, FLANGE PIPE, LAMP POSTS, Etc. 
and Water Works ps 


FOR ASSESSMENT PURPOSES, POOLE ON FUELS. ‘The Gas Engineer's 


SECOND EDITION. 


By THOS, SURE, Ceete e200 WM. NEWBIGGING, THE CALORIFIC POWER OF FUELS. | Laboratory Handbook. 


With an Appendix of Decided Cases. By HERMAN POOLE, EF.C.S. 
Price $2. For Sale by By JOHN HORNBY, F.1.C. Price, $2.50. 


Price, $3- For Sale by 
A. M. CALLENDER & CO., 


32 Pine Street, We Bs City. A. M. CALLENDER & CO., 32 Pine St., N.Y. City.| Ae Me. CALLENDER & CO., 32 Pine St., N. Y. Crty 




















rakghelec sd MN ad ask 5a aI ROMO hs SRY eer 
. ‘ Sic a lala Pee eee ep me Meaty 











+4 Established i8s54. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 











The amount of gas delivered for 


¢ 


the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur- 
moving the meter or replacing 


any parts. 


chased by the coin. 





a’ 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 50,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


511 West Twenty-first Street, | 51, 53 & 55 Lancaster Street, 34 & 36 West Monroe Street, 
NEW YORK. | ALBANY, N. Y. | CHICACO. 
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NATHANIEL TUFTS METER co. | 


ESTABLISHED 1849. No. 8 Medford Street, BOSTON, MASS. 
Manfrs. of Consumers’, Station, Test and Experimental Meters. 


PREPAYMENT GAS METERS. 











THE EQUAL 


ABSOLUTELY POSITIVE 
IN OF 
REGISTRATION. GAS RANGES 
THE FOR 
CONSTRUCTION INCREASING CONSUMERS 
IS AND 
SIMPLE AND STRONG. GAS SALES. ~ 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING C0. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
SAN FRANCISCO, 221 Front St. 








CONSUMERS’ & ‘STATION METERS, PRESSURE GAUGES, Etc., Ete. . 
# 





~<-—‘Perfect” Cas Stoves —- 








A PERFECTLY ACCURATE METER 

AN ALWAYS-TO-BE-DEPENDED-ON METER 
A BEST-MADE METER 

A SURE-TO-PLEASE METER 


THE KEYSTONE METER 


Made at ROYERSFORD, PA. 


Pacifi Coast Supplied by WIESTER & CO., 17 & 19 New Montgomery St., San Francisco, Cal. 
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American Gas Light Dourwat. 








NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may | 











be readily readjusted 








be | when the scale of gas rates is changed. 


HELME & McILHENNY, 


Established 1848. 1339 to i349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Kite. 


a METERS REPAIRED... 


PREPAY MENT GAS METERS. 
































! _ METRIC METAL COMPANY, 
GAS METERS for NATURAL and ARTIFICIAL GAS, 





- Special Attention given to Repairing METERS of all Makes. 





FACTORY AT ERIE, PA. 








— ~ ee ee 





THEODORE D. BUHL, President. CHAS. H. JACOBS, Secretary-Treasurer, 


| DETROIT METER COPPANY, 


DETROIT, MICH. 
MAKERS OF. 


GAS eae 


UR equipment ini the Latest and Most 
Improved Machinery. We make our own Tin 
Plate. We claim for **BUHL’’ METERS, Increased 

Durability, with probability of ewer and-Less Expensive 
Repairs, and More Accurate Adjustment. Comparisons in- 
vited. Meters of other Makers promptly Repaired. 





MAIL ORDERS SOLICITED. 
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The Advertisement of 


JOHN J. GRIFFIN & CO., Mfrs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this space every alternate week. 


WHEN A GAS — 
| —~MAN KNOWS | 








THAT HIS 


‘AOIANGC ONIDYUVHO 


in the JOURNAL. 
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others haven’t the honor of appearing 
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This is not special—it happens to all, only the 
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IMPROVED LOWE WATER GAS APPARATUS 


Is completely put together in our shop before shipment, being 
only dismantled sufficiently for transportation, he has an assurance, 
not otherwise possible, that when it is re-erected in his works it will 
fit, and Look to Fit, and, most important, IS FIT. 


se le The Western Gas Construction Co., 


EASTERN ENGINEER, 


32 Pine St., New York, FORT WAYNE, INDIANA. 





